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PREFACE 


In  the  following  pages  I  have  attempted  to  set  forth,  as  briefly  a& 
seemed  to  be  consistent  with  thoroughness,  the  scientific  basis  for  and  the 
practical  application  of  the  obstetrical  art. 

Especial  attention  has  been  devoted  to  the  normal  and  pathological 
anatomy  of  the  generative  tract,  in  the  hope  that  the  book  may  prove 
serviceable  as  a  laboratory  guide  for  students.  At  the  same  time  I  have 
endeavoured  to  present  the  more  practical  aspects  of  obstetrics  in  such  a 
manner  as  to  be  of  direct  service  to  the  obstetrician  at  the  bedside. 

No  pains  have  been  spared  in  illustrating  the  work,  although  mere 
artistic  effect  has  necessarily  often  been  sacrificed  to  accuracy  and  prac- 
tical teaching  qualities.  With  the  exception  of  those  relating  to  pure 
embryology,  all  illustrations  representing  microscopical  sections  have  been 
drawn  from  my  own  specimens  under  my  direct  personal  supervision,  and 
are  accurate  reproductions  of  the  originals.  The  drawings  and  diagrams 
illustrating  labour  and  its  mechanism  for  the  most  part  represent  the 
woman  on  her  back,  thus  affording  a  closer  correspondence  with  the  actual 
conditions  encountered  in  practice.  Tlie  representations  of  the  various 
operative  procedures  have  been  redrawn  from  ])hotographs  taken  from  life. 

Although  no  attempt  has  been  made  to  present  a  complete  bibliography, 
I  have  endeavoured  to  give  at  the  end  of  each  chapter  such  references  to 
the  early  history  as  well  as  to  the  most  recent  advances  in  each  subject,  as 
to  enable  tlie  student  to  refer  readily  to  the  most  important  original 
sources.  In  order  to  insure  accuracy,  the  individual  articles  have  been 
consulted  in  every  case. 

In  conclusion,  I  desire  to  express  my  appreciation  of  the  excellent  work 
of  Miss  Katherine  M.  Montague  and  Mr.  F.  S.  Lockwood  in  the  prepara- 
tion of  the  illustrations,  and  to  thank  my  various  assistants  and  my 
stenographer  for  most  valuable  aid.  I  am  under  very  many  obligations  to 
my  friend,  Dr.  Frank  R.  Smith,  for  the  revision  of  the  text  and  for  many 
suggestions  which  have  added  materially  to  its  clearness. 

Baltimore. 
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of  foetal  and  maternal  cells        .   112 
vera,  fourth  month                          .   107 
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chicken    embryo    with    seven    seg- 
ments,   section    through     .         .     92 
chorionic  villus  at  ninth  month   .  102 
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chorionic  villus  at  third  week       ,   102 
embryonic  area  of  rabbit      .  88 
embryonic  shield  of  rabbit,  show- 
ing primitive  streak  and  medul- 
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in  frank  breech  presentation 

in  knee  presentation 

in  sinciput  presentation 

in  vertex  presentation  . 

Fundus,  relative  height  of,  at  vari- 
ous weeks  of  pregnancy 
Uegar's  sign,  method  of  detecting 
Muscle  fibres  from  non-pregnant  and 
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Section  IV.— pHYeioLooY  of 
Labour 

Abdomen,  change  in  shape  of,  before 
and  during  uterine  contractions  108 
immediately  after  birth  of  child  .  269 
showing  rising  up  of  fundus  follow- 
ing   extrusion   of    placenta   into 
lower  uterine  segment  .  269 
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diagram  of,  during  second  stage  of 
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Breech  presentation,  birth  of  head  in 
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Caput    suceedaneum,    disappearance 
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Cer\'ix  at  end  of  prcgmincy  (l^ranne 
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(l^eopold) -209 
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fSc'hroeder's  frozen  section  showing  .  215 
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Ditec't  pressure  exerted  by  fundus, 
diagram  showing  action  of,  after 
rupture  of  membranes  .  .  219 
Engagement  does  not  occur  in  trans- 
verse diameter  of  superior  strait, 
diagram  showing  why       .         .  231 
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above  the  superior  strait  wlien 
face  is  on  level  of  ischial  spioea  .  252 
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showing  uterus  immediately  after 
delivery      .....  301 

third  stage  of  labour,  showing  twin 
plaeentse  in  utero  .  266 

through  woman  at  end  of  preg- 
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internal  podalic,  tran.'<versc  presen- 
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lower  foot,  showing  arrest  of  but- 
tocks at  pelvic  brim    .         .         .  397 
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disarticulated  .423 

Basiotribe 422 

Tamier's,  disarticulated  .  422 
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applied  along  occipito-mental  diam- 
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strument to  fall  off     .  .  361 
applied     over     occiput     and     face, 
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not be  locked     .  .361 
applied    to    face    along    occipito- 
mental diameter  .  300 
axis  traction  (Hermann's)  ,  376 
axis  traction   (Hubert's)        .         .  376 
axis  traction  {MoralfHi's  .  376 
axis    traction,    Tamier's,    diagram 
showing  method  of  traction        .  380 
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low,     instrument     in     place     and 

articulated  ....  363 
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upward  traction  .  365 
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mid,  diagram  showing  rotation  of 
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rior ear      .....  360 
mid,  instrument  applied  in  L.O.I.A.  307 
mid,  instrument  applied  in  R.  O. 

I.  T 308 

mid,  instrument  applied  in  R,  O. 

I.  T.,  rotation  to  R.  O.  I.  A.  .  308 

mid,  introduction  of  first  blade  .  300 
mid,  introduction  of  second  blade  .  307 
mid,  manner  of  making  traction  in  309 

Palfyn'g 354 

position  of  head  in  floating,  high, 
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second  application  .  372 
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blades  in  second  application    .  373 


Forcepa 
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ated embryo       ....  524 
Album  in  ometer,  Eabach's  .  .  -   457 
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Hittorioal. — As  the  ]pp^lumifirn  nf  lnhgnr  jg  esspniiallv  a.pmccamf 

■C^)tpnifwl)itf.>n  Iwtnwn  thojd'turt  ami  thfi  paaBayft  Uinm^h-vrfripbr  it  must 
it  18  appureut  that  ubtil^iTcslaokoiJ  u  scicntiliL-  fuuuiialion  until 
le  anatomy  of  the  bony  pelvis  and  of  tlic  soft  paru  connected  with  it 
iwas  clearly  iindcTstoo*!. 
/         We  are  intlohtwl  \"  fVfir1r""°  Vi-jnliMa  (1543)  for  i\n\  first  accuraU'  dc- 
Bcription  of  the  pelvis.     Prior  tu  tlie  publication  of  his  observations  it 
tmd  generally  been  believed  that  the  birth  of  the  child  could  not  be 
effected  until  the  pelvic  cavity  had  Ikk-ohu'.  incrpaiied  in  bIzo  hy  the  SRpa- 
ratif)n  and  gaping  of  llu;  pelvic  buucs.     Vet-alius  dcmontitratcd  the  fallacy 
of  this  funceptiun,  and  showed   that  the  pelvis,  for  practical  purposes, 
should  be  considered  as  an  urn;_iejdin^  bony  riiig-    His  work  wjis  still  fur- 
^tUer  elaborated   by  his  success4jr  at  the  ITniveraity  of  Padua,    Ki^aldim 
Columbus,  who  also  deiuousl  rated  that  each  innominate  bone  was  origi- 
naily  composed  of  three  separate  portions:  the  ili,^ltllJ  i{;f-hi|ini,  nnd  pubis, 
tf  wrhich  fused  together  just  before  the  age  of  pulwrty.    .luUua-Ca^aiu-  Anm- 
*tius.  Professor  of  Analuniy  in  Itologuu  (lojp).  also  made  iinporlanl  con- 
tributions to  the  subject,  and  was  the  first  to  recognise  the  existence  of 
contracted  pelves. 

That  the  teachings  of  these  IhreC  great  anatomists  did  not  exert  bo 
gn'al  an  influence  as  might  have  been  expected,  was  largely  due  to  the  fact 
that  no  less  an  authority  than  Ambroise  I'ar6  stilt  continued  to  adhere  to 
the  doctrine  of  the  sejiaration  (if  the  jjubic  bont's  during  labour,  and  pro- 
mulgated it  in  his  nbiitetrical  writing.-'. 
tf         Among  ubslctricions,  Ileinrich  De venter  was  the  first  to  make;  a  thor- 
ough study  of  the  anatomy  of  ffiD~polTi8.     In  Ida  New  Jjight  for  Slid- 
wives  (1701)  he  dwelt  upon  it  in  detail,  and  als<j  descrihed  the  main  vari- 
eties of  coutracted  pelves.     At  that  tinu;,  he  felt  culled  upon  to  apohtgize 
for  taking  up  what  was  apparently  so  useless  a  consideration. 
^       jiaudlicwas  the  liTst  English  authority  to  devote  particular  attention 
to  the  subji^et.    In  his  work  on  midwifery,  (tiiblishrd  in  175S,  he  gave  a 
most  iiceurate  description  of  the  pelvis  and  its  various  nieasuri^nient.^,  and 
also  inti*odured  the  method  of  determining  the  oaUcOafMMierior  diameter 
(T    which  we  still  employ.     A  few  years  previously  (1735),  Johaun  lTuw6 
1  1 
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had  gone  OTcr  somewhat  the  same  frround,  but  his  work  had  not  re- 
ceived anything  like  the  consideration  which  was  accoi-ded  to  Siiiellie'a 
InvL'sligatiouij. 

y  Almost  simultaneously  with  Smellic,  T  -^^M,  the  great  French  obstet- 
rician, published  the  result*  of  his  obsen-atione,  and  was  one  of  the  first 
to  proiiiulgatd  the  conception  of  the  aai**  and  the-|»tiuie&  of  the  pelviR. 
The  value  of  his  work,  however,  was  conaidL-rably  uupairetl  by  many  iuac- 

-y^curacies.  Amonp  the  Ciemians,  Wtcin  the  younger  was  apparently  the 
first  to  give  a  thorougUy  accurate  description  of  the  pelvis,  antl  since  his 
time  correct  ideas  upon  the  suhjetTt  have  gradually  hecomc  popularized. 
Practically,  therefore,  an  attempt  to  follow  the  further  development  of 
our  knowledge  concerning  the  peh-is  would  resolve  itself  into  tt-riting  a 
history  of  ohstetrics.  To  do  this  woidd  go  fnr  beyond  the  scope  of  the 
present  work;  and  let  it  here  suffice  to  say  that  among  the  more  modern 
author}*  ifftegcle,  Luschka,  Alichealis,  and  hitznuinn  in  (.icrmany.  and 
Hodge  in  this  cnuntry,  deserve  particular  mention. 

Oener&l  Considerations. — In  both  sexes  the  pelvis  forms  Uui  bony  ring. 
through  which  ihe  Jiod^weight  is  transmitted  to  the  lower  cxlremilit'a,  but 


Fm.  1.— KoiutAL  FntALB  Pilvm.    X  J. 

in  the  female  it  aaaumea  a  peculiar  form  which  adapts  it  to  the  purposes 
«f  chiklUvring. 

It  is  composed  of  four  bones:  the  gocnmi,  the  coccyx,  anrl  two_iiuiOiafc 
■ato^ boiMVt  the  Itst  two  U'ing  united  by  strong  articulations  with  the  sacrum 
>fc  AtCjKty-'bae  synchondroses,  and  with  one^auother  at  tlie  sympiiysis  pubis. 
TW  purely  uutomical  characteristics  of  the  pelvis  arc  dealt  with  at  length  iu 
lft*<ftittilu<d  voriESon  anatomy,  and  more  especially  in  tlic  recent  text-book  of 
1m1  Waldi'ver,  twi  that  we  shnll  limit  our  ron^'idcriitions  to  the  pccid- 
tW Ihr  fvtiialppelvi.1.  which  are  of  importance  iu  cbildhearing. 
t  Mvii  iNa  ui  Obstetrical  Point  of  View.— The  Jin£a_J»'riiuiwlifi 
Ibtt  bvaadkry  between  the  falH-  and  the  true  jtelvis,  the  former 


THE  PELVIS  8 

lying  above  and  the  latter  below  it.  The  f'^jffff  Pff^****  is  bounded  posteriorly 
by  the  liifflbw'_  vertebrBe  and  laterally  by  the  iliac  fossas^  while  in  front  the 
boundary  is  formed  by  the  lower  portion  of  the  pjjtpn'nr  fthHnminal  wall. 
It  possesses  no  particular  obstetrical  significance,  but' agrves  to_  support.the 
iqtestinfts  in  the  non-pregnant  woman,  and  the  ^enlargfidjiterus  in  the 
pregnant  condition.  It  varies  considerably  in  size  in  di^erent  individuals, 
according  to  the  flare  of  the  iliac  bones;  but  ordinarily  in  dried  speci- 
mens the  distances  between  the  anterior  superior  spines  of  the  ilium  and 
between  the  most  widely  distant  portions  of  the  iliac  crests  measure  23 
and  26  centimetres  respectively. 

The  tr"  ^|"u  lies  bftnefttb  thfi  )iTiPfl.  tprmiTiftlia,  and  is  the  portion 
concerned  in  childbearing.  It  is  bounded  above  by  the  promontoiy.  and 
ftjffi  nf  t.hp  Hftpnimj  the  linea  terminalis,  and  the  upper  margins  of  the  pubic 
bones,  and  hglQB_hy_  the_pelvic.jQ.utIet.  Its  cavity,  roughly  speaking,  may 
be  compared  to  an  obliquely  truncated  cylinder  with  its  greatest  height 
posteriorjy,  since  its  anterior  wall  at  the  symphysis  pubis  measures  4^  to  5 
centimetres,  and  its  posterior  wall  10  centimetres.  With  the  woman  in 
the  upright  position,  in  its  upEer_portii)iLtli_e.  pelvic  canal  is.  jlixei:j;ed 
downward  and  backward,  while  in  its  lower,  course  it  curves-  and  becomes 
directed  downward  .and  forward. 

The  'ynTlmfthp  tr"°  gdyis  are  partly  bony  and  j)artly  ligamentous. 
Its  posterior  boundary  is  furnished  by  the  anteripr^urface  of  the  sacrum, 
its  lateral  limits  are  formed  posteriorly  by  the  sacro-sciatic  notches  .and 
ligflTppTita.  and  anteriorly  by  the  inner  surface  of  the  ischial  bones;  while 
in  front  it  is  bounded  by  the  obturator  foraminaj  the  pubic  bones,  and 
the  ascending  ranii  of  the  ischial  bones. 

The  only  part  of  the  lateral  wall  of  the  pelvis  which  is  entirely  bony  is 
made  up  of  part  of  the  isohiiim,  the  inner  surface  of  which,  with  the 
woman  in  the  upright  position,  forms  an  mclined  plane  which  is  directed 
frQm_ft]jove_dowuward  and  inward,  and  from  behind  forward.  Consider- 
able importance  was  attached  to  tliese  surfaces  by  Ilodge,  who  designated 
them  as  the  inclined  planes  of  the  pelvis,  and  considered  that  they  exer- 
cised a  good  deal  of  influence  in  causing  internal  rotation  of  the  head  dur- 
ing labour.  This  view,  however,  has  since  been  abandoned.  If  the  planes 
of  the  ischial  bones  were  extended  downward  they  would  meet  somewhere 
about  the  region  of  the  knee.  Extending  from  the  middle  of  the  pos- 
terior margin  of  each  ischium  are  the  iacbial  spines^  which  are  of  no 
little  obstetrical  importance,  inasmuch  as  a  line  drawn  between  them  rep- 
resents the  shiirteat-diajncter  of  the  pelvic  cavity.  Moreover,  since  they 
can  be  readily  felt  on  vaginal  examination,  they  can  be  made  to  serve  as 
valuable  landmarks  in  determining  the  extent  to  which  the  presenting  part 
has  descended  into  the  pelvis. 

The  M£^n  forms  the  posterior  wall  of  the  pelvic  cavity.  Its  upper 
anterior  portion,  corresponding  to  the  body  of  the  first  sacral  vertebra, 
and  designated  as  the  promontory,  can  be  felt  on  vaginal  examination,  and 
offers  a  landmark  which  serves  as  the  basis  of  internal  pelvimetry.  Nor- 
mally, the  sacrum  presents  a  marked  vertical  and  a  less  pronounced  lateral 
concavity,  which,  in  abnormal  pelves,  may  undergo  variations.    A  straight 
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line  (IraHTi  from  (he  promontory  to  the  tip  of  the  fsacriim  usually  mpaa- 

urca  JO  cL:iitiiiietrt.-H.  wliL-reas  if  the  uoncavity  be  followed  the  distance 

averages    12^  centimetres. 

The  eacriiin  was  formerly 

regarded     «a     the     **  key- 
atone  "  of  the  pelvic  arch, 

but      Matthews      Ihincan 

allowed  that  this  concpp- 

tion    was    errone«>u.s,    aiid 

that   it   represeuts  au  in- 

Terted  keystone,  inasmuch 

as  it  is  wider  alonj;  it^  an- 
terior thaii  aloii^  its  im*- 

terior  surface,  so  that  it 

would  tend  to  slip  down- 

wanl  and  forwani  into  the 

pelvie  cavity  under  the  in- 

^ucnco  of  the  body  weight 

were  it  not  belt!   in  po- 

Mtjon  hy  till-  strong  pns- 

^rior  iliu-siK-iii!  lijiameuts 

(Fig.  2). 

In  the  female  the  pubic  arch  presents  a  characteristic  appeamiice.    The 

d^peudixig  ranii  of  the  xnibia  unilft^at  an  anglii^f  HO  to  100  degrees,  and 

form  a  rounded  opening  through 
which  the  head  can  readily  pass.  Its 
margins  are  more  delicate  than  in  the 
male,  and  are  ronsiderahly  L-vfrted. 

Planes  and  Diameters  of  the  Pelvis. 

— (.)wing  to  the  peculiar  shape  of  the 

pelvic  cavity  and  the  ditriculty  experi- 

fi  ^^^QMl'  "  r^^^^^^^    enced   in   rendpring  clear  the   exact 

lociilion  o(  li  body  occupving  it,  for 
greater  convenience  in  description  it 
is  customary  to  construct  ceilsiin  im- 
aginary planes  through  it.    'I'hosc  most 
frequently  employed  arc  designated  as 
(1)  ihe  superior  strait,  (-^j  the  inferior 
stj;ait,  (:i)  the  plane  of  greatest,  and 
<4)  the  plane  of  least,  pelvic  dimen- 
sions (Figs.  3  and  5). 
^Tfie  fli^ierior  fit.raik 
represents     the     upper 
boundary    of   the    cav- 
ity, and   is  frequently 
spoVen  of  as  the  pelvic 

inlet.    It  is  s<)mewhai  oval  in  shape,  with  a  depression  nu  its  iiosterior  lior- 

der  corresponding  to  the  promontorj'  of  the  sacrum,  and  is  occasionally  de- 
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scribed  as  Hnnt  K^pi-t-^hnpjw]  jj  jg  boiind<xl  posteriorly  by  the  jiCQigon- 
Jorj  ami  ala;  of  tin-  saeniiii;  laterally  by  thu  liufa  tontiinalitt;  anteriorly  by 
Lhu  huriz»ntal  rami  uf  llic't  |iubU:  boaeA  and  the  H^inpliyaia  puhla.  Strictty 
speatcinf;,  it  is  nol  a~mathemaiical  plane,  siuce  its  luteral  raargius,  as  repre- 
sented by  tlie  linen  ttTniinalis,  are  at  a  lower  level  than  its  central  portion 
bctwet^n  tiiu  promontory  and  syrnphyHlti  pubis. 


v->ri 
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FfiiULiiamfiLors  are  ummUy  described  a*  traversing  the  puperlor  stmlt: 
the  antei-o-posterior.  the  transvcree.  and  tito^oblit^uu  djainoici'^.  The  ao.- 
tergrpesterivr  diameter  extends  frmii  the  middle  of  the  prouiontory-oX  the 
Ba£rum.tp  tbeuppcr  margin  of  the  symphysis  pubis,  and  is  desig'uatwl  as  the 

/iconjugata  vera  or  (rite  cnujufinie.  This  tenn  was  first  employee!  by  Itoc- 
derer.  wlio  liKened  the  siiiwrTor  strait  to  an  ellipse,  whose  Bhorter  diameter 
ran  antero-posteriorly.  Nonnally,  tin-  eoiijupitu  vera  measures  H  erti- 
nieire«,  but  it  may  become  markedly  shortened  in  abnormal  pelves.  From 
a  praeiicfll  point  of  xiew  it  is  the  most  import^mt  diameter,  inasmuch  as 
it  is  the  point  of  departure  for  all  attempts  to  estimate  the  size  of  the 

ji  pelvis  in  aetual  practice.  The  t«uwvws«  di&iiietLT  is  eonsfrutted  at  ii;:ht 
^g(...  *,.  f  !..■  eonjugala  vera,  and  re4ircsonts  the  greatcst_di6tanca  between 
the^l  linalis  on  either  side;  it  usually  intereect^  the  conju^ata  vera 

at  a  point  :t  short  dlf^tanee  in  fnmt  of  the  jintinontorj*.  Normally  it  nitmsurcs 
13.?)  crtif  im'-tres.    Knch  of  the  obliqim  .linmrters  extends  from  one  of  the 

»  -  nchondnises  to  Ihe  ili'  '   eminence  on  the  opposite 

M.H-  ui  liii-  I'llvis.  They  measure  \jlj_i  ^^  lo  iitiL'lre!».  and  are  desii^nat^Hl  as 
right  and  left  respectively,  according  as  the  startinp-point  is  the  ri^ht 
or  left  sacro-iliae  svnehondrosis.  Instead  of  enqdoyinfj  the  terms  rijrht 
and  left,  the  (iprmans  usually  speak  of  the  first  an<J  second  oblique  diam- 
rtf>eter8.  The  saj-ro-eotyloid  diameters  are  somcLimcs  described;  they  ex- 
tend from  the  middh?  of  the  promontory  of  the  sacrum -to- tha  ilio-peo- 
tineal  eminence  un  either  side,  and  measure  from  S.^S  to  9  centimetres. 
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Normally  Ibefe  two  diHiiieiers  arc  of  cijiiai  U^ngth,  but  in  certain  forms  of 
contmcted  pelves  they  may  prcseut  murkuJ  vuriiitiuriB. 

The  aj^erorpostcrior  ^Honiotcr  of  the  superior  strait  is  frequently 
described  as  the  atuiUitnicai  conjugate  or  the  conjiigata  vera.  This  does 
not  represent  the  whortet^t  distaiice~ljetwcen  the  pnniiontorj'  of  ilie  satTum 
and  sympliysia  pubis,  vvliicli  is  alony  a  line  dmwn  from  the  former  to  a 
point  on  the  inner  surface  of  the  symphysis  a  few_mi  Hi  metres,  b<;lovv  its 
upper  margin.  The  latter  is  the  shortest  diameter  through  whioh  the 
head  must  pajis  in  deseendiug  into  lite  8uj>erior  stmit,  and  was  desigiiati'd 
by  JUcheaiis  as  the  uh&tclrical  cgujugaie.  It  is  a  few  milliiuetrca  shorter 
than  the  anatomical  or  true  conjugate,  but  for  practical  purposes  the  dia- 
tinction  is  rarely  made,  and  the  obstetrician  simply  spoalis  of  the  con- 
jugata  vera. 

Unfortunately,  in  the  living  wonian,  the  conjugata  vera  cannot  be  meas- 
ured directly  with  the  examining  finger,  and  various  more  or  less  compli- 
cated instruments  hare  been  deviacd  for  its  determination,  only  a  few  of 


.^ 
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which  give  satisfactory  results.  For  clinical  purpoecs,  therefore,  we  are 
conteJit  to  t'stiniate  its  length  indirectly,  by  measuring  the  distance  from 
tlie  lower  margin  of  the  symphysis  to  the  promontory  of  the  Racnim,  and 
subtracting  from  the  result  l.ri  to  8  centimetres,  according  to  the  height 
and  inclination  of  the  symphysis  pnbis.  This  diameter  is  the  ron}\tgala 
diagfmalis^tr  ubliAfU*  amjugatef  the  importance  of  which  was  first  empha- 
sized by  Smellie. 

The  nutlet  of  tbt'.I!£lvi8  is  designated  the  ijifexior  strait.  It  is  not 
a  plane  in  a  mathematical  sense,  but  consists  of  ^o_  triangiUor  planes 
whose  bases  would  moot  on  a  line  drawn  between  the  two  ischial  tuber- 
osities. It  ia  bounded  posteriorly  by  the  tipot  thc-coccyx,  laterally  by  the 
great^  sacro-Bcialic  ligaments  and  the  ischial  tuberosities,  and  anteriorly 
by  the  lower  margin  of  tlie  pubic  arch  (Fig.  6).    For  the  pelvic  outlet 


jtere  are  described:  the  flfltP''"-p"^tprinr  nnd  the  transverse.    The 
former  exlendfl  fn>m  thu  lower  margin  of  the  syinphjsiajiubis  to  the. tip 
the  coccyXy  and  thu  lattur  belwtcn  the  inner  inargiiia  of  the  ischial 
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,  tuberosities.    With  tlie  coccyx  in  its  normal  position,  the  autero-iwaterior 
diainuter  meagurvs  9.5  centimetres,  which  is  increased^ tp.H.5  centimetres 
duringjahour  by  the  hackwanl  displaceim-nt  of  the  tip  of  the  coccyx.    The 
l5  tranB verge  dianifti'r  measures  11  centimetres. 

r^'  The  jdanejjf  fffyfttCP*  p*'lvi>'  dinuuiidtms  wa."!  first  described  by  Lerret, 
P"*and.  0.*  rEiHoame  implies,  rcpresenfi*  the  roomiest  portion  of  the  pelvic 
cavity.     It  ext^suds  from  ilie  ntiddje  uf  Lhjii  posterior  surface  of  the  gym* 


--Rectui 
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ibyjim  pubij  to  the  jtmction  of  the  second  and  third  sacral  vcrtcbrffi, 
»d  laterally  passes  through  the  ischiiil  \mne»  over  the  middle  of  the  ace- 
ihuIufn.Ti.8  antero-poaterior  and  transverse  diameters  measure  12.75  and 

[2.5  centimetres  respectively.    Since  its  oblique  diameters  terminate  in 
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the  obturator  foramina  and  the  sacro-sciatic  notches,  they  are  subject  to 
noarkod  variations  in  length. 

The  jjaix!  of  h'mi.  pi-lyiL-jIimcualtats  extends  through  the  lo«'er_mar- 
frin  of  tirc3yitij)livi>is  puhTs,  TTic  tip,  of  the  Bocnim,  and  tji^e  iscH^fafTpincs. 
Its  ant ero- posterior  djamctor  measures^]  1.5  and  its  transverse  diamflL-r 
10^_££ntiTnelreti,  iht-  latter  beinjy  the  shortest  diaini>taL-lnJJlC„Ul}nnj|l,! 

pelvjcjanty- 

Hodge  desijpiated  as  the  sf^^nd  mraJkL  another  plane  which  passes 
through  the  lower  margin  of  the  ejinj^hytiis  juibis  pandlel  to  the  plaiie 
oXihfi-fiupeDilJL.'itrait.  Very  t?hiecly  related  to  it  U  that  deaeribcd  by  Velt 
na  till'  main  plane  of  the  pelvis,  wliich  extends  from  the  lower  margin  of 
liie  symphysis  pahis  to  the  jiinctionof  the  firet  and  see<md  sacral  verte- 
bra?. According  to  Veit  this,  from  an  obstetrical  stand-point,  is  the  largest 
plane  of  the  pelvis,  inasmuch  as  it  is  not  encroached  upon  by  the  pelvic 
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soft  parts,  bill  pawes  above  the  oblurahiv  and  pyriforniis  and  belaw  the 
ilio-psoas  muscles. 

-Most  pelves  present  slight  individual  vnriatioTig  in  size,  and  perfectly 
normal  and  synimelrieal  exami)le8  are  rarely  seen.  The  im-aKurcinonts 
which  we  have  given  are  tliose  of  Sfhrotnler,  and  are  the  averages  obtained 
from  the  accurate  mcnsuialion  of  50  normal  pelves. 

Pelvic  Inclination.— Tlie  nonnal  pa-^ition  of  the  pelvis,  with  the 
woinan  in  the  erect  posture,  can  b<;  repmduc'cd  by  holding  the  specimen 
in  such  a  way  ihat  the  incisions  of  the  aectabnhi  luok  din-ctly  douTiward. 
According  to  Meyer,  the  pelvis  is  in  its  nt^rmal  poaition  when  the  ante- 
rinr  sTiperior  apines  of  the  ilium  and  tlie  pubie  sjiines  are  in  the  same 
v_ertic9J__plaai'.  Under  thei-e  conditions  the  ptomontor)'  of  the  sHcrum 
is  9i5_JiLji>~ciytttJinetrcs  higher  than  tlie  upper  margin  of  the  sym- 
physis pubis. 

By  the  term  pdvic  incUnaUpn  we  understand  the.RDfiie  which  the  plane 
of  the  superior  sLrafl  fumis  with  the  hnrij;on  (see  Fig.  3).  This  [■oncepiion 
was  first  introduced  by  J.  J.  Miillt-r  and  Tloedercr,  and  the  early  state- 
ments concerning  it  were  very  conflicting.     According  to  Meyer,  the 
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centre  of  ^vity  of  the  body  pflsapa  alnnjr  an  iniflginary  -g*>T^'f^l  pi«np  j""* 
]|vr}pfpr;»r  In  thp  tip^tajjnlg^  RfTthflf  under  the  influence  of  the  body  weight 
the  pelvis  would  tend  to  rotate  backward  were  it  not  held  in  position  by 
the  strong  ilio-f emoral  ligaments.  It  is  therefore  apparent  that  the  pelvic 
inclination  must  vary  according  to  the  degree  of  tension  of  these  struc- 
tures; it  will  be  diminished  when  they  are  relaxed,  and  vice  versa.  It  is 
least  marked  when  the  legs  are  slightly  rotated  inward  and  spread  a  little 
apart,  and  markedly  increased  when  the  knees  are  pressed  tightly  to- 
gether, or  when  the  legs  are  widely  spread  apart  or  rotated  strongly 
either  inward  or  outward.  With  the  woman  in  the  upright  position 
the  pelvic  inclination  is  usually  estimated  at  45. ta  50  degrees,  but  may 
vary  from  40  to  100  degrees  according  to  the  degree  of  tension  exerted  by 
the  ilio-femoral  ligaments.  In  certain  diseased  conditions  it  may  be  oblit- 
erated, and  the  plane  of  the  superior  strait  may  become  parallel  to  the 
horizon. 

The  first  accurate  work  upon  this  subject  was  done  by  j^aegele,  who 
measured  the  distance  from  the  floor  to  the  lower  margin  of  the  symphysis 
pubis  and  the  tip  of  the  sacrum  respectively,  and  in  this  way  estimated 
the  inclination  which  the  inferior  strait  formed  with  the  horizon.  He 
then  placed  a  normal  pelvis  in  a  similar  position  and  estimated  the  in- 
clination of  its  superior  strait,  which  was  usually  about  60  degrees. 

In  view  of  the  marked  variations  to  which  the  pelvic  inclination  is 
subject,  Meyer  introduced  a  new  conception  concerning  it,  and  stated 
that  it  was  considerably  influenced  by  the  extent  to  which  the  sacrum  ro- 
tated about  its  transverse  axis.  As  this  passes  through  the  centre  of  the 
body  of  the  third  sacral  vertebra,  it  is  apparent  that  this  portion  of  the 
sacrum  retains  approximately  the  same  position,  no  matter  to  what  ex- 
tent its  upper  or  lower  portions  may  be  displaced.  Meyer,  therefore,  con- 
structed a  diameter  extending  from  the  upper  margin  of  the  symphysis  to 
the  middl^e  of  the  third  sacral  vertebra,  and  designated  it  the  noxmal  con- 
jugate. Its  inclination  he  estimated  at  30  degrees,  and  stated  that  it  re- 
mained practically  constant  in  all  positions  of  the  body. 

Except  when  markedly  abnormal,  the  pelvic  inclination  possesses  no 
practical  obstetrical  significance,  and  is  of  value  only  in  the  study  of 
atypical  pelves  and  anthropology.  Several  complicated  instruments  have 
been  invented  for  determining  it,  but  Prochownick  has  suggested  that  it 
may  be  approximately  estimated  by  drawing  a  line  from  the  spine  of  the 
last  lumbar  vertebra  to  the  upper  margin  of  the  symphysis,  and  estimating 
the  angle  wliich  this  forms  with  the  horizon. 

Since  the  lower  margin  of  the  symphysis  occupies  a  lower  level  than 
the  tip  of  the  sacrum,  the  plane  of  the  inferior  strait  is  also  inclined  to 
the  horizon,  forming  an  acute  angle,  which  is  usually  estimated  at  10  de- 
grees. Much  more  important,  however,  is  the  angle  which  is  formed  be- 
tween the  posterior  surface  of  the  symphysis  pubis  and  the  conjugata  vera; 
this  is  usually  estimated  at  90  to  100  degrees,  but  varies  considerably 
according  to  the  shape,  height,  and  inclination  of  the  symphysis  pubis. 
It  must  always  be  taken  into  consideration  in  estimating  the  length  of  the 
conjugata  vera  from  that  of  the  conjugata  diagonalis,  since  it  is  evident 
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that  the  amount  to  be  Hubtractpd  from  the  latter  will  vary  with  the  size 

of  tin*  im^'lf  Li'twwn  the  symphysis  anJ  the  conjogata  vera- 

The  Pelvic  Axis. — I>fv<;titfi-  introdiift'd  tlit*  conception  of  a  pel%'ic  axis, 
whieli  he  obtained  hy  erecting;  pcri)€m<li(;ulara  aL-Uic-ctintrea  al  jimiunfiC- 
abl«  plant's,  cxtfudiag  from  the  symphysis  l«  the  j-acruiu  (see  Fig.  3).  At 
thi-  I'liil  of  pro^aiiey  the  axis  of  the  siiperior  strait,  if  extended  dii*eetly 
upward,  would  pass  throuj^li  the  alMloniinal  wall  at  uhout  the  region  of  the 
umhilieiig,  while  the  axis  wf  iJte  inferior  fttniit  would  inipiuge  upon  the 
pR>niontory  of  the  saeruixi.  The  direction  of  the  pelvic  axis,  therefore, 
would  follow  a  cunrwl  line,  which  wad  formerly  IwHeved  to  repri'sent  the 
course  which  the  child  pursued  in  il«  pa.ssjige  through  the  pelvis.  Tlie 
work  of  Xaegelc,  HL'gar,  Pinard,  and  others,  howevur,  has  shuwu  that  this 
is  not  the  case.,  eo  that  at  present  this  axis  poBsesses  i^niy  an  hlgloucal 
ijxtcfc&t. 

The  Pelvic  Joints. — Anteriorly  the  fn-lvie  Inmes  are  held  together  hy 
the  cyin^liyibiii  pubis,  which  consists  of  _a_ma*s  of  fibro-carlilage,  and^  by 

the  superior  and  iiiienor_  pu- 
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hie  ligaments,  the  bitter  being 
frequently  designated  as  the 
ligament  urn  arcuatuiri  pubis. 
Jjusohka  demonfitrated  the  pres- 
ence of  a  synovial  cavity  in  the 
fihro  -  earl  ilage,  and  therefore 
ehifisod  the  ^ymplmis  anuMig  llie 
true  joints  (Fig.  11).  Jnesselj 
on  the  other  hand,  deniet?  i!« 
rxistcncc,  and  stat{'s  that  the 
fluid  in  the  interior  uf  the  sym- 
physis is  simply  a  product  of  de- 
generation. VTliether  it  be  a 
true  joint  or  not,  in  any  case 
the  symphysis  admits  of  a  cer- 
tain amount  of  motility,  which 
becomes  particularly  marked 
during  pregnancy.  This  fact  was  demonstrated  by  Budin,  who  showed  that 
if  I  he  timjer  wen-  inserted  into  the  vagina  of  a  pregnant  woman,  and  she 
liver*'  nindc  to  walk,  one  could  distinctly  feel  the  ends  of  the  pubic  Ijones 
move  up  Rud  down  with  each  step. 

The  articulations  between  the  sacrum  and  innominate  bones  were  for- 
merly described  as  synchondroses,  but  Luschka  conclusively  demonslraled 
lh*»  proMence  of  a  itynovial  eavily  within  them,  and  therefore  cbis.'fed  them 
among  the  tnic  joint.")  (Fig.  12).  These  articulations  possess  a  certain 
aniount  of  motility  which  plays  a  not  unimportant  part  in  pnictical  ob> 
dtetries. 

U'ab-her,  in  18R9,  stattMl  (hat  the  diagonal  conjugate,  varied  about  1 
centimetre  in  lengtlt,  according  as  it  was  measured  with  the  woman  in  the 
UHUttl  oh«letricftl  position,  or  with  her  huttocks  resting  on  the  edge  of  the 
table  ami  bor  lega  hanging  don-n  without  any  support,  which  has  since 
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been  known  as  the  Walcher  or  hanging  position.  His  observations  have 
been  confirmed  by  nearly  all  who  have  repeated  his  work,  among  whom 
may  be  mentioned  Klein,  Wehle  and 
Leopold  and  Kiittner.  The  subject 
was  chosen  as  one  of  the  main  themes 
for  discussion  at  the  International 
Gynecological  and  Obstetrical  Con- 
gress held  at  Amsterdam  in  1899. 
The  speakers,  almost  without  excep- 
tion, admitted  the  general  correctness 
of  Walcher's  statements,  differing 
only  as  to  the  extent  of  the  changes, 
while  Bar  was  the  only  one  to  deny 
their  occurrence. 

This  slight  amount  of  motility  is 
utilized  in  dealing  with  contracted 
pelves;  and  not  infrequently  the  in- 
crease in  the  size  of  the  conjugata 
vera,  brought  about  by  Walcher's  posi- 
tion, has  proved  sufficient  to  permit  the  engagement  of  the  presenting  part, 
which  othenvise  could  not  occur.  The  effect  of  Walcher's  position  upon 
the  size  of  the  pelvic  cavity  has  recently  been  studied  very  carefully  by 
Kiittner,  who  showed  in  three  cases  that  the  conjugata  vera  was  respectively 

1.4,  0.9,  and  1  centimetre  longer 
when  measured  in  the  hanging 
than  in  the  lithotomy  position. 
Fig.  13  gives  a  graphic  illustration 
of  the  changes  in  shape  in  one  of 
these  pelves. 

Methods  of  Comparing  Pelves. 
— Inasmuch  as  the  normal  pelvis 
usually  presents  slight  individual 
variations  in  its  form  and  dimen- 
sions, and  as  contracted  pelves  dif- 
fer markedly  from  one  another  in 
shape,  several  devices  have  been 
employed  to  enable  us  to  readily 
compare  their  points  of  difference. 
The  decimal  method,  suggested  by 
Litzmann,  is  very  satisfactory  for 
most  purposes.  In  it  the  various  diameters  are  expressed  in  terms  of  tlie 
conjugata  vera,  which  is  reckoned  as  100  {sec  table  on  the  following  page). 
Breisky  introduced  a  graphic  mctliod  for  comparing  pelves  and  con- 
structed three  diagrams,  representing  a  vertical  mesial  section  of  the  pel- 
vis, the  plane  of  the  superior  strait,  and  a  frontal  view  of  the  pelvis.  The 
first  is  constructed  upon  Meyer's  normal, conjugate,  the  second  upoii  the 
distance  between  the  aacro-iliac  synchondroses,  and  the  tliird  upon  the 
transverse  diameter  of  the  pelvic  outlet. 


Fio.  13.— DiAORAif    HHowiNK  Variation   oy    An- 

TEBO-PUHTERIOB     DlAMKTER     OF      PELVI8       IN 

Various  PoaixioNa  (Kiittner).     X  i- 
A,  lithotomy ;  B,  horizontal ;  C,  Walcher'H  position. 
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Individual  Variations  in  the  Pelvis. — \Vi:h  tiu-  vxcot'tion  of  th.'  skull, 
uo  portion  of  [lu-  >kt'KToii  ]>ro<onts  ,i;roaicr  iii-!iviiluul  varuirioii*  than  the 
•A'I\i-<.  'r!H>  is  iluo  p;inly  to  tlu'  fai-t  th:it  it  i-  ii-vi-lopt-"!  fr-^m  a  consider- 
j-'l<-  tminlHT  of  lii>iu'.<.  ami  partly  to  tho  varying  iin.ohanical  aii»l  devel- 
^>i'!t;otiial  iiuhu'iui'?  to  which  it  it:  >ulij\i-tt"l  ihirinij  the  early  yoar?  of  life. 


S. 

Fit.  1.-'. 

.     I   ■  ■.     IIiiti'ii\V  Pi  M.ii.vy  Ki>i!  (■■■.«i-ii:iN' 

■.  ■  I  »  ,    .'  ,'*.  I'li.' ["tvliiu':!!  i-niiiiinii- :  /'.,  iii'iui" 
N.-     x'.  '.Wk-i    iii:iri,-iii  I'l'  syjii|i)iy!.i-;  >'./.,  .-.in 


■nil. ill'  sjii'liniiilronif*;  t^p.. 


,t'.,i;iii'tiT,  miii<.'rior  stmil ;  T.I.,  IuIht  isi-liii  ;   S,  Iil'IiJ  in  IbkIj'  "f 


SI 

ClMl 

US1i:i 

tab!.' 


»•■  .'\i'.  tio  two  [u'lvo.-i  arc  cxar-lly  alike,  anil  that  por- 
■  >  *.v  ■.•rtivlv  seen;  so  thai  an  ae<-iira1u  conci'i)ti(in  of  the 
-.at*  .-i  »hjU  Miay  be  ternieil  the  normal  type  can  he 
•■    t^>.:':*^vs  Ui.>ietl  upon  the  examination  of  numerous 

^*  ..ti  v'Wiployuu'nt  of  the  rij;ht  half  of  the  body,  the 

■.    V'  -.vUis  is  more  developed  than  the  left.     Indi- 

-1*.    »^   .•Jw«'r\-tHl  in  the  form,  eonsistenee,  and  ;jeneral 

-     >^  xm-s,  iu  iho  an^rlos  which  the  iliac  fossa?  fonn  with 

-.   ■.   wsttv  in  tho  shape  of  Ihe  sacrum,  and  particularly 

^.  ■     W  \iow,  therefore,  of  the  viiryinp  thickness  of 

•.— ■»  -,».  *N  of  the  deprco  of  flarinr;  of  tlic  ilia,  accurate 

•   va^  tpon  external  pelvimetry. 
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Sexual  Differences  in  the  Adult  Pelvis. — The  pelvis  presents  marked 
sexual  flilTerences.  Speaking  generally,  we  may  say  that  in  Uift  male  the 
pelvis  is  i^t^i^vjpr^hij^hpy,  Ipsb  gnicufiil  ilisn  in  thn  fftTiinlgj  aiid  presents  a 


.'^^ 


Flu.  17.— FrmKT  Vi»w  Pkualc  rxtviM.    X  i 

morejaniml  appuarance.  In  the  male  tlie  muscular  attaehmsBts  (ire  much 
more  strongly  nmrkod,  and  the  iliac  bones  are  less  flared  than  in  the 
feninle.  Tlie  pubJc  arch  Is  more  angular  in  shape,  and  presents  an  aper- 
ture of  70  to  75  degrees,  aa  compared  to  90  to  100  degrees  in  the  female. 


.k 


Fi.,.  ...—  ;... ..ST  View  Mai.b  Pki.vih.     X  i. 

This  difference  is  so  marked  that  one  usually  speaks  of  tlie  pubic  angle 

J0_yws_aiftle  and  the  pjibic^arch  in  the  iemalc.    In  the  male  pelvis  the 

Buporior  atruil^Js  smalJtT  and  more  triangular  in  outline,  while  the  pelvic 

cavity  is  deeper  andjuore.  CQiucfli  iu  shape.    These  differences  are  readily 
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noted  in  Figs.  17, 18,  and  19,  and  may  be  especially  emphasized  by  a  com- 
parison of  the  various  measurements  in  the  two  sexes. 

Broadly  speaking,  tlie  external  measurements  are  practically  alike  in 
both  sexes,  though  the  distance  between  the  anterior  superior  spines  of 


Fio.  lit. — DiAUBAM  mowiNo  Difference  in  Shape  hf  Male  [ ]  anh  Feuale  [ J  Pelvis. 

the  ilium  is  somewhat  less  in  tlie  male;  wliilc  all  the  diameters  of  thf  pelvic 
cavity  are  shorter,  as  is  shown  hy  the  following  t^ible: 


CouPARiaoN  or  Male  and  Fkhalk 

I*ELVI8. 


Superior  filrnit : 

Mtilft 

Ffinale  . . . 

Inferior  stmit : 

Male , 

Female  . , . 


diamrterh. 

A  ti  tf-ro-pooteri  or . 

Tmnsversf. 

Olillqilf. 

10.5 
11 

12.5 
13.5 

12  cm. 
12.75  cm. 

9.5 
11.5 

R  C!in. 
11  i-m. 
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It  is  therefore  apparent  that  the  outlet  of  the  male  pelvis  is  con- 
tracted to  such  a  degree  as  to  render  it  impossible  for  a  living  child  to 
pass  through  it,  particularly  in  being  forced  out  under  the  pubic  angle. 
Occasionally  the  female  pelvis  may  approach  the  male  type,  and  under  such 
circumstances  may  offer  insuperable  obstacles  to  the  birth  of  the  child,  and 
necessitate  radical  operative  procedures  to  effect  delivery. 

Numerous  not  very  satisfactory  attempts  have  been  made  to  explain 
the  cause  of  the  differences  between  the  male  and  female  pelvis.  Accord- 
ing to  Fehling  and  most  subsequent  investigators,  sexual  differences  make 
their  appearance  as  early  as  the  .:tourth  or  fifth  month  of  intra-uterine 
life,  so  that  the  sex  can  be  ascertained  long  before  term  by  examination  of 
the  pelvis.  A;'thur  Thorripgon  has  recently  made  the  same  statement,  and 
my  own  investigations  have  led  me  to  similar  conclusions.  On  the  other 
Kan(r,"ScKroeder  and  other  authorities  attribute  the  cliaracteristic  shape 
of  the  female  pelvis  to  the  presence  of  the  internal  genitalia,  and  state  that 
the  pelves  of  female  eunuchs,  as  well  as  those  of  individuals  in  whom  the 
uterus  is  congenitally  absent,  conform  to  the  male  type.  While  the  cor- 
rectness of  such  statements  cannot  be  doubted,  it  nevertheless  seems 
probable  that  the  greater  part  of  the  sexual  differences  must  be  due  to 
inherent  developmental  and  heingdilary.  fa^tgiiB. 

■""Ttficiariffffftf fences. — Considerable  variations  may  be  observed  in  the 
form  of  the  pelvis  in  various  races,  and  especially  upon  comparing  those 
obtained  from  aboriginal  and  civilized  peoples.  But  in  spite  of  the  re- 
searches of  Weber,  Stein,  Vemeau,  Topinard,  Turner,  and  others,  our 
knowledge  uponthe  subject  is  still  fragmentary.  Stein  distinguished  four 
groups  of  pelves: 

1.  Blunt  hoart-sliaped. 

2.  El^liptical.  with  the  greatest  diameter  transverse. 

3.  Round, 

4.  Elliptical,  with  the  greatest  diameter  antcro-posterior. 

/  Topinard  attempted  to  classify  pelves  according  to  their  "general 

index" — that  is,  the  relation  between  their  height  and  widUb  ^  repre- 
sented by  the  distance  between  the  iliac  crests.    His  careful  measurements 
showed  that  the  pelvis  becomes  increasingly  lower  and  broader  the  more 
civilized  the  race  from  which  it  is  obtained. 
1.  Turner  based  his  classification  upon  the  relation  between  the  transverse 

and  anlero-posterior  diameters  of  the  superior  strait,  and  divided  pelves 
^j  into  IKree  great  groups :/'dplichopeUic,  in  which  the  cpnjugata  vera  is 
^) greater  than  the  transverse  diameterfipcsatipellic,  in^which  the  conjugata 
^  vera  and^ransverse  diameters  are  of  equal  length;  and^platypellic,  in  which 
the  cpnjugata  vera  is  sliorter  than  the  transverse  diameter.    He  stated  that 
/,  the  first  variety  had  not  been  observed  in  women,  though  it  is  not  infrequent 
9  in  men.    The  mesatjpellic  variety  is  observed  in  the  women  of  the  lower 
races,  notably  among  the  Bushmen,  Hottentots,  and  the  lower  classes  of 
3,  negroes;  while  the  platypellic  forms  are  found  in  all  the  higher  races.    But 
even  among  civilized  whites  considerable  racial  differences  are  not  infre- 
quently noted,  and  it  is  generally  stated  that  the  pelves  of  the  English  and 
■  Holstein  women  are  broaderthanjhosfi  of  -  other  nationdi  ties;  while  the 
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TU  PiLVi*  OF  A  KsTLY  Buas  Okilu    X  !■ 


Jewesses  Imng  in  the  vicinity  of 
Dorpal  have  extremely  sumll 
pelves. 

Wliile  the  study  of  the  racial 
ilifFert?m:cH  in  the  pelvis  presents  a 
marked  authropological  interest, 
it  is,  as  yet,  of  little  practical  ob- 
stetrical value,  as  no  extended 
studies  have  been  made  concerning 
the  fomi  and  size  of  the  heads  uf 
children  wliich  are  bom  througli 
thfin.  Myown  experieriee  in  Bal- 
timore has  shown  Hist  c<jji tract; 
ed  pelves  occur  suvcral  times 
more  frequently  aniong  bkcfc  iLan 
white  women  (21  per  c«'nt  to  7_ 
per  cent),  wRile  opernlive  ileliv- 
ery  is  more  fri'qucnTIy^n'iiuired 
—       _^  I  amoiig  tlie"  latter.    Tliis  is  prob- 

■^^^  \  fthlychio  to  tlie  fact  that  the  heads 

of  negro  children  are  somewhat 
smaller    and    more    compressible, 
and     thus    compensate     fur    the 
snialk'r  size  of  the  pelvis. 
Pelvis  of  the  New-bom  Child. ^The  peUis  (tf  the  child  at  birth  is  partly 
t^j.^oiiy  ami  j)anly  <ar!il:i^HtK>iis.    Tlit^  iIlnnp^i^la^c  bone  does  not  exist  as  such, 
its  placL-  being  takin  bv  ilio  iUuin.  ischium,  and  pubie,  whichjrtJUiiled  by 
a  large  _Y -pimped  eaililage,  the  three 
borics.  jnieetin^   hi    the   acetahidum. 
The  i^e  crestj4  and  the  aeetabnla^jjg 
woll^tlie  greater  part  «rilu;  isdiio- 
pnbic  ranil,  are  entirely  cai-tilaginoua 
in  structure.    Figs.  20  and  21  clearly 
show  the  extent  to  which  the  infan- 
tile pelvis  is  ossified. 

The  cartilaginous  portions  of  the 
pi^lvis  gradmilly  give  jilatw  to  bone, 
but  cmuplute  uniun  in  the  neigh- 
bourhood of  the  acetabulum  do<'s  not  ^"  ^  ^.  _■  ;  a. 
occur  until  about  tlie  age  of  puberty, 
aod  occasionally  even  Ht  a  lat-er  pe- 
riod. Indeed,  we  may  say  that  the 
iaaoniiaate  ,^nee  do  not  become 
completely  ntwified  and  fully  devel- 
oped until  between  thulwentieth 
and  twenty-fifth  years.                  ~ 

Kacb  innominate  "bonfl  Js  _det.el- 
pped  from.  13  cent  res  of  ossification. 


Fib,  91, — Sunnoii  TinincaH  liirAJmuK  Pklvia 
Parallrl  Tn  SiTSRioK    Strait,  Miiovrixfl 

KXtATIVB  PRKPUHTIOXS  or   BoKX   AKIl   (.'aII- 
TILAQK.      X  1. 

<4.,aQeuku1uiii;  /.,  ilium;  />.,  pulriD  Ivwo  ;  A, 
M)rni|»)iyMB  pliUm  :  R.A^.  ala  of  Mtcnini ; 
fllB.,b«lyofBi«inun;  K^.,  vertebral  «roh. 
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OmABTK-'CLATEO     PkI-VW  OF  TllBSK- 
VBAR-ltLII    CilKL.      X  i- 


Three  of  th.^ae. ftrejirimary  and  tP^vo  riae  to  Lhe  iliuiu^ ischium*. and  puliiB. 
Tlitjy  nmlc**  their  H{)]>eantiicf  hy  lhe  eudjjf_ilJU-firtft  iialf  uX-pcugiumuy.  TJie 
rtmaining,9^ccntres— thu  so-called  epiphyseal  centres— _anL secondary,  and 
do  not  develop  until  a  considorablj^juter^periocU-SOiue  o£  Lhem  not  until 
^,^er  Uie  ngn  of  puberty. 

The  .fcorruni  at  biilh  is  likewise  jjartly  bopy  and  [tartly  cartilagiuous. 

is  made  up  of  21jJistinct  bonefi.  each  of  which  is  derived  from_a_smglo 

centre  uf_ossi£catIori.    The  21  centres 

are  armngeil  t\A  fuUiiu-;^:  J   for  each 

vertebral  Ixniy  (5):  3  for  the  alai  un 

either  side  (G);  and  2  for  the  archeii. 

of  each  yertebra  (10).    To  theee  must 

be  Oildcd  the  various  epiphyseal  cen- 

1       trcs  which  appear  later.     The  earti- 

I       layc  jrradually  beeoiues  ossified,  and 

I       lhe  variuug  component  ])art£  of  Lhe 

'      sacrum  fujse  tofietlior.     Tlie  alft;  ore 

'  '.  t)ie  tii-st  portions  to  beoonn,'_  imiied. 

b  :f  after  which  llie  vcrUibral  hiidies  gradually  bucome  welded  together,  the 

hr  fiuioQ  extending  from  below  upward.    According  to  Litzraann,  the  bodies 

of  the  sacral  vertebi*a?  arc  not  entirely  united  until  the  neventh  year^  and 

/  complete  notification  of  the  sacrum  is  not  elTected  until  the  twenty-fifth 

year.    Fig.  33  repn-seuts  the  disarticulated  pelvis  of  a  chihi  three  years  old, 

and  clearly  sliows  the  extent  to  which  n«tJfitiiiion  ha,-»  progressed  at  that  age. 

The  miliia-jJ  -  U^ jaj;>y- bunt  chihl  diiTera  injn 
that  of  l!headuii  not  only  in  being  made  up~of"a 
I'S^ge  number  of  honen  which  are  united  by  oirtilflge, 
hut  more  parti*  "l,;il'.    I:i    ii-  i  li:ii:i(  l.«Tisti[;  shape. 
Thia  ia  clearly  ^tcii  upuu  Luiiijniiiu^.'  Figs.  21  and 
25,  whieJi  represent  vertical  mesial  sections  through 
the  jielvis  of  a  new-born  cliild  aiul  an  adult  wonian, 
lu  the  fonner  th«.'  vertebral  c.olunm  ia  ulmust  ver- 
tical, gad  its  lumbar  cui-vatnre  practically  absent. 
Jt-Tho^proinontory  U  vvry  slightly  niarlvi'd,  and  is  silu- 
^  ated at  a. much  higher  level  thau  in  tlie  adult.    Ilie 
sacnim  is  almost  straight  from  above  downward,  but 
_£resent«a_iuore  mackc^d  lateral  concavity  than  in  the 
_      .    „  „         ■^,  adult.    Its  ala'  arc  imlv  slightly  developed,  and  as  a 

niKot'oii  IhtLvu  or  FivK-     consequence  tiie  pelvis  is  remlively  narrower.    Trie 
ritAB->i.i>  Gmi.    ?<J.    -^HUac  foswe  are  almost  vertical,  and  tlic  horizontal 
raini  of  the  puhiii  are  far  shorter  than   in  the 
^  adult.    The  pubic  arch Js  much  more  angular,  shile  the  pelvic  inclinn- 
?tion  is  decidedly  greater,     TJie  Bnperior  straiLJa  iiacruvter-  ami   more 
?_"£^.dflX  in  shafH".  the  nOation  between  the  coujugala  vera  and  the  Ix-ans- 
verw.'  diauielcr  l>eing  lOO  to  XOo,  instead  of  lUO  to  J23.5,  as  in  the  nor- 
■^tnal  adult  pclyi*.     The  cavity  of  the  pehrlaJg  j-jglafcively  much  smaller, 
arid   18  diiitinclly   funnel-shaped.      The   an tero- posterior   and    transverse 
diametcrfl  of  the  pelvic  outlet^  wjien  ex£jresscd  in  terms  of  tiie  cou- 
2 


jngaU  vera,  are  respectively  93  and  73,  instead  of  104.5  and  100  as  in  tne 
SaiilE 

As  iv'o  have  already  indicated,  sexual  diifercnccs  make  their  ap|K'araui:e 
at  a  ven'  early  [uTiod.  Fehling  showed  that  they  eould  he  detectL'J  o-s 
early  as  ihe  foiirlh  iiiuntb.  wheu  lu*  found  that  the  iirat  wicral  Tertabra 
wgfljtcdfie-shapcd  in  the  fcmnle^  instead  of  cuUoidal  as  in  tlie  mole.  His 
results  have  ^^irut'  h-'cn  ( cnfirriuuLhjLa  niunbor  of  obson'ers.  ainoufi  whom 
Balandin^  .Iiu-'ii-.  ainl  Aiiliur  Thunipsou  nmy  he  iiientiouod;  ni^'  quji 
work  also  corruboratcs  tht-ir  statcnients. 

The  pelvis  of  the  female  ftrtus  or  mu  J_.urit  jjiiiUi  presents  the  follow- 
ing characteristics  a»  coiapared  with  that  of  the  niale:  Tlie  pelvic  cacxal 


Vn.  a*.— Saiiutm.  -"  I'   "^  riiH'ii.H  ll--i'Y  Fid.  35. — SAan-TAt  Suciriox  Ttixoiioii  Anuir 

Of   >»;W1.V    ItvJiS    Ctllt.I>,  ■WOMAK   (KllLI.r).    BEHUCETI    Ttl    TIIK  9a1IE 

SUK  AH  Fia.  S4  rnR  CoHrAHUOff. 

iftJe^  funnel-shaped,  thej)ubtc  arch  is  widni-j  the  sacrcv^gfiifltic  ujitchea 
■ttJaMoirAnd  the  Tumbar  region  of  the  spinal  eoluinu  la  mart  markedly 

Tiuuformation  of  Foetal  into  Adult  Pelvis. — Thp  incuhaiiifni  by  which 
ikt  wliii  of  llie  fojtus  is  coiivtirted  into  the  adult  form  is  of  inlurtst,  not 
^v  imm  a  wientifie  but  alao  from  a  practical  point  of  view,  as  it  affords 
It  mfnnimtion  com tming  the  mode  of  production  of  certain  ra- 
^  «|  Wormed  polves. 

TW  viUtst  invertigalions  upon  tliis  subject  were  made  by  Dc  jVqjn- 

1   irho  were  followe<l   by   liilzmann.  Duncan,   Fobling, 

TbL  ^"a  Mever,  and  othora.     At  present  it  is  genpmlly  be- 

:  a  ife  cvfAation  of  the  form  of  the  pelvia  two  seta  of  factors — 
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dere  lop  mental  an4Jphercnt  tcadcncies,  and  mechflnicaL  influuiiccB — are 
concerned.  That  the  process  is  not  entirely  the  result  of  the  action  of  me- 
chanical forces  ifi  manifesipd  by  the  existence  of  sexual  and  racial  diffur- 
eucus  in  the  wlult  pelvis,  hut  esiiecially  by  the  presence  of  the  fonncr  in 
Ihe  fa'lal  pelvis,  long  before  it  tms  been  subjected  to  the  usual  mechanical 
intliienccis.  Moreover,  the  n^echanjcal  inriucnces  wiiich  come  into  play 
^ftsribirUi  aj:e.  ideDtical  in  both  sexes,  bj^t  tloftpi^P  th'm  fart  ihp  aesual 
djfferencea  become  iitill  mure  accentualctl  a.-<  puberty  is  approached. 

The  part  played  by  developmeulal  aud  Uui'ediUi'v  intiueiiccfi  was  clearly 
demonKirated  by  Litzmann,  who  showed  that  the  female  sacrum^  was  cluir- 
acterized  by  a  niarkcij^increase  in  widtli  as  coni[>aretl  with  that  of  the 
male.  Al  KH&,ln  both  sexes,  the  body  of  tht*  lirgl  sacral  vertebia  in  Iwice 
Oft  broad  as  the  ala-  (100  to  GO),  but  in  the  adult  the  relation  becomes 
VM  to  7(>  in  the  femtile,  and  UK>  to  5(1  in  the  ciale,  indicating  a  much 
more  rapid  growth  of  ^thcaliE  in.  the  fanner. 

The  effect  exerted  by  niechauical  iidluences  has  been  particularly 
studied  by  Duncan,  Meyer,  Veil,  and  Schroedcr,  while  Kehrer  has  insisted 
upon  the  part  played  by  muscular  action.  According  to  Scliroeder,  three 
niechauical  forces  take  part  in  bringing  about  tlie  final  shape  of  Uie  pel- 
vis— namely,  the  body  weight,  the  upward  and  inward  pressure  exerted 
by  the  heads  of  the  femora,  and  the  cohesive  force  exerted  at  the  Bym- 
physis  pubis. 

So  long  as  the  child  remains  constantly  in  the  recumbent  position  these 
forces  arc  in  abeyanee,  but  as  soon  as  it  sits  up  or  walks,  the  bndy  weight 
is  transmitted  through  the  vertebral  column  to  the  sacrum,  and,  ns  the 
centre  of  gravity  is  anterior  to  its  promontory,  ttie  Force  tl^smiUcd  is 
resolved  into  two.  conippuents,  one  of  which  is  directed  downward  ajid  the 
oi !..  r  tnrward.  Accoidingljj  the  two  together  tend  to  force  the  promontory 
<)i  the  sacrum  downwanl  and  forward,  a  process  which  can  only  be  accom- 
pliahi'i)  by  the  sacnim  rotating  slightly  about  its  tmnsverse  axis  so  that 
its  tips  would  become  directed  upward  and  backward.  The  displacement  of 
the  Utt*r,  however,  is  limited,  as  it  is  resisted  by  the  strong  sacro-sciatic 
ligaments  which  permit  of  only  slight  extension,  with  tlie  result  that  the 
partly  cartilaginous  saornm  becomes  bent  upon  itself  just  in  front  of  its 
axis — i.  e.,  alwiit  the  middle  of  its  third  vertebra — so  that  its  anterior  sur- 
face becomes  marke<lly  concave  from  above  downward,  insti'jid  of  flat  as 
it  was  previously.  .\t  the  same  time  the  body  weight  forces  the  bodies 
of  the  sacral  vertebra  forward,  so  that  they  project  slightly  beyond  the 
aln'  and  thus  tend  to  diminish  the  lateral  cavity  of  the  sacrum. 

As  the  anterior  surface  of  the  sacrum  is  wider  than  its  posterior,  the 
bone  tenda  to  sink  down  into  the  pelvic  cavity  under  the  influence  of  the 
bwly  wi'iplit,  and  woidd  prolap.«e  completely  into  it  were  it  not  held  in 
place  by  the  strong  posterior  ilio-sacral  ligaments  which  suspend  it.  so  to 
speak,  from  the  posterior  superior  spines  of  the  ilium.  As  the  sacrum  is 
pushed  downward  into  the  pelvic  cavity  it  exerts  marked  tension  upon 
the  )lio>sacraI  ligaments,  which  in  turn  drag  the  posterior  superior  sjnnea 
inward  towards  the  middle  line,  and  oonsetiuently  tend  to  rotate  the  an- 
terior portions  of  tlie  innominute  bones  outward.    Excessive  outward  rota- 
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tion  is  prevented,  however,  by  the  cohesive  force  exerted  at  the  symphysis, 
but  lurticularly  by  the  upward  and  inward  pressure  exerted  by  the  heads 
of  the  femora.  Practically,  then,  the  iliac  bone  becomes  converted  into 
tt  two-iirmetl  lever,  with  the  articular  surface  of  the  sacrum  as  a  fulcrum; 
as  a  eonstHiuence  it  bends  at  its  point  of  least  resistance,  which  is  just 
anterior  to  the  articulation,  and  thus  gives  the  pelvis  a  greater  transverse 
and  a  lesser  antero-posterior  diameter  (Figs.  26,  27).  At  the  same  time  it 
ntust  be  remembered  that  a  considerable  part  of  the  transverse  widening 


Kit:.  -Jti. 

Fig.  'j7. 

Kill*     Ull,   «V.       ll|\tm*llllATIr    RkI-KKHENTATIOKB   or  SeCTIONB  TIIRULOM  the   iKFAimi.E   AWD 

AiuLT  l'£LVKti  (t>cliroeder). 

\>i  niun»  ii|)t>4ii't'nt  limn  retil,  and  is  due  to  the  relative  shortening  of  the 
»'ouj\iKtU»  M-m  hv  llu'  (i()\viiward  and  forward  displacement  of  the  promon- 
(\it>  !>('  I  III'  sHi-nnn. 

I(  i-i  (ti'i'ith-m  llmt  the  forces  just  mentioned  must  act  in  identically 
ll(i<  iiiMU'  nmiiinT  ill  the  two  sexes,  so  that  while  they  may  serve  to  explain 
\\iiii\\  poiiilH  Ml  the  (ni»sf(irmati(m  of  the  fcetal  into  the  adult  pelvis,  they 
(hiI  (»'  v'i\e  It  •>!ilisriu-lni-v  explanation  of  its  sexual  difTerences.  and  we 
uie  lliei»-l\»ie  eoin|n'lh'd  to  agree  with  Fehling,  Freund,  Joessel,  and  Brcus 
mill  Ki'li-.l^i'  lliiit  the  hitter  must  owe  their  origin  to  certain  congenital 
leiiili'iu  i« -1  »i>iiioruing  whose  nature  wo  are  as  yet  absolutely  ignorant. 

Tin-  4  lli'tl  of  ihe  uiet-hanienl  factors  is  particularly  empha-^ized  in  cer- 
l.tiit  iil.in«im,(l  i\|«iw,  iimiv  especially  in  the  production  of  certain  varieties 
I'l  iKiiii.K  \^■^  ihUim.  ami  has  been  exhaustively  studied  by  Von  Meyer  and 
Nihii.c.lii  In  uuv  instances,  as  in  a  case  recorded  by  Gurlt,  none  of  the 
mil  h.uii.  ,il  i>Mn>.  I'liiiii'  into  play,  and  we  then  have  an  opportunity  of 
-hulMiii'  111.'  .I.\»l..i.iin'hl  of  Ihe  i)elvi8  in  their  absence.  Tn  Gurlt's  case 
III  <i  iImii\  .-n.  \.(u  uliI  hyilroceplialic  woman,  who  had  been  bedridden 
-.ihii'  ihi.iM.  \  ,\iu\  hjiil  n.'MT  sat  or  walked,  the  autopsy  showed  that  the 
pi'JMT  h.iil  i.iiiiiiiil  it>  fn-ttil  characteristics. 

The  ri'lii-iM'  iLiif  ('Veiled  (it  tlie  symphysis  pubis  cannot  act  by  itself, 
n^  \\  I-.  iii.iiHt'i-'ii.l  tmly  w  lull  the  force  exerted  by  the  body  weight  causes 
It  li'iiili'iiiv  ii'«iiiil-  .L;n|iin^'  uf  the  pubic  bones.  Likewise  the  effect  of  the 
»i|i\unil  and  iii«aid  force  excrletl  by  the  femora  cannot  be  observed  by 
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If,  OB  this  force  comes  into  play  only  when  it  has  to  react  a^in&t  that 

suiting  from  the  bo<ly  weight.    Thus  far  the  action  of  the  body  weight 

lone  hiw  never  Iweu  observw!,  though  theoretically  it  might  be  noted  in  an 

individual  presenting  a  split  pelvis  (congenital  lack  of  union  at  the  sym- 

ysis  pubis)  who  had  never  walked,    its  aetiou,  however,  has  been  studied 

perimentally  by  Fri'iind,  who  nuspemUsl  a  oidaver  by  the  iliac  cre*t« 

ler  cutting  Lhruugh  the  BynipUy!>i)<,  and.  found  that  the  innumLnatc  bonea 

"^pod  widely. 

The  effect  of  the  combined  action  of  the  body  weight  and  the  force 
exerted  by  the  femora  ha«  been  studied  by  Litzinann  in  <'asra  of  congeni- 
tal absence  at  the  gymphysis  pubis.  In  such  pelves  there  is  a  iiiurUcU 
traosrerso  widening  of  the  posterior  portion,  while  the  force  exerted  by  tlie 
fcnioni  causes  the  anterior  portions  of  the  innominate  bones  to  become 
almost  {KiruUcl. 

The  action  of  the  body  M-cipht  and  the  cohesive  force  exerted  at  the 
physis,  without  the  upward  and  inward  pri'8s\ire  exerted  by  tiie  femora, 
can  he  aladied  in  individuuU  who.4e  lower  extremities  are  alvsent.  aJid  occa- 
sioually  in  cases  of  congenital  dislocali<ui  of  the  hips.  Hoist  Iius  described 
a  case  in  which  the  lower  extremities  were  congcnitally  absent,  tlic  pehns 
being  charwHerized  by  a  market!  incre.we  in  width  and  a  markwl  decrease  in 
ita  an  tero- posterior  diameter.  Owing  to  tlie  excessive  pressure  exert  eel  upon 
the  tub«ra  isehii  in  the  absence  of  the  counteracting  force  exerted  by  the 
femora,  the  innominate  bones  were  rotaunl  in  8ueh  a  nmuiiLT  as  to  turn 
their  crents  inward  and  the  tubera  isehii  outward,  thus  producing  a  marked 
traasTer»e  widening  of  the  inferior  stmit.  More  or  less  similar  chnnges 
may  be  obaerved  in  the  cases  of  congenital  dislocation  of  the  hip,  in  which 
the  patienta  have  never  walked. 

The  effect  of  the  various  mtH'lmnieal  iuflut-nees  is  |Hirticularly  empha- 
j^^Mzed  when  tliey  are  exerted  upon  pelves  whoiie  bones  arc  softened  by  dij*- 
^^■Kse,  as  in  rhaehitis  and  osteomalacia.  But  the  consideration  of  the 
^^fehanges  so  pnMlured  will  l>e  deferred  until  the  study  of  the  deformed 
^^Belvea  is  taken  up. 
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CHAPTER  ir 
TUB  FE}tALE  OHOANS  OF  OEySJiATION 

Fob  convenience  in  description  and  on  account  of  their  differences  in 
function,  the  fciii*le  organs  of  gcuenition  are  divided  into  two  groups — 
the  external  and  the  iiilenial — the  vagina  U-ing  (iminlly  clawied  with  the 
former.  The  external  organm,  tdgelhrr  with  ihc  vagina,  serve  more  espe- 
cially for  copulation,  while  the  internal  organs  arc  directly  concerned  with 
the  development  and  birtii  of  the  failua. 

THE    EXTERNAL    GENERATIVE    ORGANS      " 

The  term  pudendum  is  occasionally  applied  to  the  external  organs 
of  gimpration,  although  the  more  eoninion  ileHtgnaiinn  ia  the  vulva.  Thin 
includes  everything  which  is  visible  exturnally  from  tlie  lower 'margin  of 
the  pubis  to  the  perinicmii — namely,  the  Mons  Veneriit,  the  labia  ninjora 
and  niinoR),  the  elitorig,  ve^tibjdej  hymen,  urctliral  o^Kimug,  and  various 
glandular  and  ViUiciilar  structures. 

■"  lions  Veneris. — The  Mons  Veneris  is  the  name  given  to  the  fatty 
Qushion  wUicli  _rest8  ujion  the  anterior  surface  of  the  sjTiiphysis  piibia. 
After  piilM>rty  the  skin  over  it  i?  covi-red  by  a  thiekfi-  or  Ihintipr  growth  of 
crinkly  hair,  wliieh  is  sometimes  described  as  the  "  escutcheon."  Geaurally 
speaking,  the  distribution  of  the  pubic  hairs  differs  considerably  in  the 
tM'o  sexe«.  In  the  female  they  oecupy  n  triangular  aroa  whose  base  cor- 
responds to  the  upper  margin  of  the  symphysis,  wliik-  a  few  hairs  extend 
doMrn  over  the  outer  surface  of  the  labia  niajora.  In  the  male,  on  the 
other  hand,  the  epcutcheon  is  not  so  circumscriho<l,  as  the  hairs  composing 
it  extend  triangularly  upward  towards  the  uudtilii'UH  and  dnwnward  over 
the  inner  surface  of  the  thiglis.  Tliese  differeuees  were  describf'd  in 
detail  by  Phws,  and  at  one  time  it  was  believed  that  they  might  be  of  value 
in  determining  the  sex  in  doubtful  caaes.  But  Scliultze  showed  tliat  such 
rariatiuus  were  not  absoluttily  ehaniclcristir,  and  my  own  experience  lias 
conrinced  me  that  the  female  escutcheon  not  infreinieutly  approaches  the 
male  type. 

TttlTa. — In  the  reetriclfd  sense,  the  tenu  vulva  (from  the  Latin  vaha, 
or  folding-door),  or  rinia  pndeudi,  is  applied  only  tn  (he  structures  lying 
benfftth  thi'jyiaO"  Y''"<*"s-  Its  position  varies  accor<Iing  to  the  inclination 
of  the  pi'lvia.  hut  it  ujumlly  runs  horizontally  when  the  woman  is  in  the 
erect  position.    It  presents  marked  individual  variations  in  appearance 
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but  its  most  notewoHliy  differences  are  dependent  iipon  the  age  of  the 
person  and  wholhcr  or  not  she  has  borne  chihlren. 

Labia  Hajora. — On  eitlier  sidp  of  the  vulva  t'xtonds  a  rounded  moss  of 
tissue,  the  lahiuin  majus.  The  labia  majora  vary  markedly  iu  appearance, 
according  to  the  amount  of  fat  beneath  them.  They  are  less  prominent 
after  childlK'aring,  and  in  old  age  usually  assume  a  shrivelled  apiwarancc. 
Ordinarily  they  measure  T  to  8  ceulinietres  in  length,  2  to  3  centimetres 
in  width,  and  1  to  1.5  centimetres  in  thickness.  They  are  somewhat 
lozcnge-sliopcd,  and  become  narrower  at  their  lower  extreiiiitiiia.  In  chil- 
dren and  \*irginal  athilts  they  UBually  Hi-  in  close  apposition  and  coinplet4.*]y 
conceal  the  underlying  parts,  wliereas  iu  nuiUipaious  women  they  often 
gape  widely.     Until  recently  it  was  usually  slated  that  they  were  con- 


luiL-a  WukaV,  Libia  tit  Cohtact. 
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lous  WouAX,  Labia  hmixaI)  Apaut. 


necled  above  and  below  by  the  anterior  and  potiterior  commisBures  of 
the  vulva,  hut  Lui>chka  has  shown  lliul  they  are  directly  continuous 
witti  the  Mods  Veneris  above,  and  fade  away  into  the  perina'uni.  pos- 
teriorly. 

Kat'h  labium  majus  prf'i<enta  two  surfacRx.  an  outer  and  an  inner.  The 
outer  {•urface  L-orreHi>uuds  in  structure  to  the  adjiu-cni  skin,  and  after  llie 
nge  of  puberty  is  more  or  less  thickly  covered  with  hair.  In  women  who 
have  never  Irorne  children  tlie  inner  surface  is  moist  and  resembles  a 
mucous  mcndtranc  in  appearanee;  whereas  in  mullipara>  it  ht^comrs  more 
skin-like,  hut  is  not  covered  with  hair.  It  is  richly  supplied  willi  seba- 
ceous glands.  Beneath  the  skin  there  is  a  layer  of  dense  connective  tissue, 
which  ia  ricli  in  elastic  6bres  and  adipose  tiesucj  but  does  not  contain  mus- 
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ctiiar  elements.  Benpath  this  layer,  which  corresponds  to  the  tunica 
dartos  of  the  scrotum,  is  u  tolerably  denae  mass  of  fat,  to  which  the  labium 
owes  the  greater  piirt  of  its  size.  This  fatty  tissue  is  supplied  with  an 
abuntJont  pluxiis  «f  veins,  winch  may  rupture  as  the  result  of  external  vio- 
lence or  injur)*  sustJtinetl  during  labour,  and  give  rise  to  an  extravasation 
of  bUM)d  ur  hu'Uialunia. 

The  labia  niajora  arc  analogous  to  the  scrotum  in  the  male,  and  at  their 
uppiT  ends  recoivf  the  termination  of  thf  round  ligaments.  Exceptioually 
one  or  both  of  tlie  inguinal'cauuls,  whleh  in  the  female  are  deKignalfd 
as  the  canals  of  Nuek,  uiny  remain  piUeul,  so  thai  in  rare  instances  tliere 
results  a  hernial  sac  which  usually  contains  intestine,  but  occasionally 
the  tube  or  ovary,  "ud  possibly  even  the  utenis. 

Labia  Minora. — On  spn-adiug  apart  tlie  labia  niajora  two  triangular 

ctuietf  are  seen,  which  meet  together  ut  the  uppermost  portion  uf  the 

Vflllii  and  more  or  less  resemble  a  cockscomb  in  appearance.    These  are 

e  labia  minora  or  nymphtr,  so  called  because  they  were  Puppos4-d  to 

irect  the  tourse  of  the  uriue.    'lliey  vary  nmrkcdly  in  size  and  shape,  and 

in  aulliparous  women  are  usually  hidden  by  the  labia  majora.    Jn  multip- 

,  on  the  other  hand,  they  project  beyond  them. 

Tlie  labia  minora  consist  of  jJuD  XoUls  of  tissue,  which  when  protected 

resent  a  moi*t,  reddish  appcamnc*.-,  similar  to  that  of  a  mucuus  m<.*m- 

raiie.     They  arc,  however,  covered  by  stratiiitid  cpithcliura,  intn  which 

project  numerous  papillae.     They  have  no  haii*s  ii[>on  them,  but  contain 

any  sebaccoup  follicles  and  occasionally  a  few  swtal  glands.     Tlu-ir  in- 

crior  (wrtious  are  made  up  of  connective  tissue,  in  which  are  many  ves- 

tcU  and  a  few  non-striated  muscular  fibres,  so  tfuit  they  are  classed  among 

e  erectile  structures.    .Tliey  are  extremely  sensitive,  and  are  ahiin<laiilly 

ipplied  with  tlie  several  varieties  of  terminal  nerve-endings,  as  ha:*  bt-i-n 

shown  by  the  work  of  Krause,  I'arranl,  and  Webster. 

kThe  labia  minora  converge  anteriorly,  each  dividing  towanis  its  upper 
Ttremily  into  two  lamella'.     Of  these  the  two  Iowlt  fuse  together  and 
omi  the  frennlum  clU4)ri4iit,  while  the  upper  ones  make  the  pra'puiium, 
'osteriorly  they  cither  pass  almost  imperceptibly  into  the  labia  majora, 
ir  approach   the   middle  line  as   low    ridges,   whi<;)i    fuse   togt'tlu-r  and 
orm  the  frmnlwn   iah'utrum  or  fourchelte  (Luschka,  Cullingworth,  and 
NagelJ. 
J^H      According  to  Kagcl,  the  labia  minora  are  homologous  with  the  skin 
^^bpon  the  under  surface  of  the  penis.    Xnl  infroqucnlly  they  beccime  con- 
^Bpiderubly  hyperlrophied,  either  from  unknown  causes  or  as  a  result  of 
^'tnasdurbation.    Among  the  Hottentots  they  assume  immense  proportions, 
and  project  from  the  vulva  in  the  form  of  an  apron  some  centimetres  long. 
^KAmong  certain  uncivilizetl  raccB,  voluminous  labia  minora  nre  considorfd 
^Bto  ejihanee  the  beauty  of  their  po9sessnrs,  and  artificial  means  are  em- 
ployed to  bring  about  an  increase  in  tlieir  sire.     According  to  Ploss,  the 
Nubians  and  many  other  races  practise  itifrhulatinti  as  part  of  their  re- 
ligious ceremonial.     In  this  ojwration.  which  is  pt-rfonned  just  before 
the  age  of  puberty,  the  edges  of  the  labia  are  rreehcned  with  a  knife, 
d  then  sutured  together  in  svich  a  manner  as  to  leave  an  opening  only 
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large  enough  to  permit  the  escape  of  the  menstrual  flon-.  Under  such 
circmnstaiices  a  second  operation  is  ncceseary  before  marriage  can  be  con- 
BUmmnted. 

Clitoris. — Tlie  cUioris  i»  situated  at  the  most  anturiur  purtiun  u(  the 
vulva,  and  projects  throu^li  the  brftnchcd  extremities  of  the  labia  minora 
whieh  form  its  prepuce  and  frenulum.  It  is  the  analogue  of  the  penis 
in  the  male,  from  which  it  differs  in  not  popttessing  a  corpus  spongiosum^ 

and  in  nut  being  per- 
forated by  the  urethra. 
^^^^  It  consists  of  a  glans,  a 

•^\  "^T^^t^  corpus,  and  two  crura. 

The  crura  are  long,  nar- 
row Ktructures  wliich 
arise  froni  lh*f  inferior 
surface  of  each  iscliio- 
pubic  ramus  and  fuse 
together  in  the  middle 
line,  just  btdow  tlic 
puhic  arch,  to  fonn  the 

I*-*  WBt  w body    of    the    clitoris. 

^^  The  clitoris  in  usually 

^  V  mw  a  very  rudimentary  or- 

*5'"  gan  and  rarely  exceeds 

2  centimetres  in  length, 

even  when  in  a  stale  of 

erection.    It  is  sharply 

Fio.  »0.-Pu«PA«*TiwM  fci..  ,u^u  '  :;TJlua  kmu  iTi  VxsoiLiii    *  •l*'"^  0°  it«*'lf>  "Wiug  tO 

8vm.t.  traction    exert 4'd    upon 

{MoOIfiod  mm  Chrobtk  ud  Bo«Un>nj.)  it  by  tlio  labia  minora, 

whose  anterior  extrem- 
ities, as  has  already  been  said,  furni.ih  the  prepuce  Jiml  freniihim.  Ah  a 
refult,  its  free  cud  loujcs  downward  and  iiiwiird  towards  tlu'  vaginal  open- 
ing. At  the  end  of  the  body  is  the  glans,  which  rarely  exceeds  a  small  pea 
in  size.  It  is  covered  by  squamous  epithelium,  is  richly  supplied  with 
nerve-endingj",  and  is  extremely  sensitive.  The  entire  clitoris  is  very  erect- 
ile, and  its  vessels  are  connected  with  the  vi'sttbukr  bulbs  by  means  uf  the 
pars  intermedia.  Fig.  HO  gives  a  good  idea  of  the  relations  of  the  clitoris, 
its  crura,  and  the  vestibular  bulbs.  We  are  indebted  to  Kobelt  for  most 
of  our  knowlnlge  cfuiceming  this  organ,  and  since  Iho  appearance  of  his 
monograph,  in.  184-t,  the  clitoris  has  been  regarded  as  the  chief  seat  of 
voluptuous  sensation. 

About  the  middle  of  the  last  centurv'  Baker  Brown  proposed  its  am- 
putation as  a  panacea  for  nearly  all  the  ills  to  which  wunien  are  subject, 
and  for  a  short  lime  the  operation  of  clitnriiirdnfTuf  enjoy<'<i  n  marked 
?ogiie,  but  has  since  been  completely  abandoned.  Among  many  of  the 
aboriginal  races  the  some  operation  had  been  performed  from  time  imme- 
morial ns  a  religious  rite,  and  was  designated  as  "girl  circumcision."  Oc- 
casionally the  clitoris  may  iH'come  considerably  h\'pcrtrophied,  so  as  to 
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Urge  enough  to  permit  the  escape  of  the  menstrual  flow.  Uucler  such 
circumatimces  a  Bccond  operation  is  nceessai^  before  marriage  can  be  con- 
summfltod. 

Clitoris. — The  clitoris  is  KitiinttHl  at  the  most  antrriur  porllon  of  the 
vutva,  and  projecta  through  the  brane]ied  extroniitics  ot  the  labia  minora 
which  form  its  prepuce  and  frenuhmi.  It  Ih  Iho  tiiialopK'  of  the  penis 
in  the  male,  from  whicii  it  differe  in  not  pt»wpssing  a  corpus  Rpongioguni, 

aud  in  no  I  being  per- 
'l^  forated  by  the  urethra. 

It  consists  of  a  ^flans,  a 
i;or^3iis,  and  two  crura. 
The  crura  are  louj;.  nar- 
row Btnicturos  which 
arista  from  the  inferior 
siirfuee  of  eacli   iiichio- 

/       ^    ---^^^fchU^^^^^X puhic   ramus  and   fuse 

J  ^^^\mF  MJpkl^^^^^L  together  in  the  middle 

y  ^^vLd^^T  ^^K^B^^^^^  line,    just    below     the 

l)iiLiie  arch,  to  fonn  the 
body  of  the  clitoris. 
Tiie  olitorirf  i^  usually 
a  verj'  niiHnientHry  or- 
gan and  rarely  exceeds 
2  centimetres  in  length, 
even  when  in  a  state  of 
erection.     It  ta  sliarply 

Fw.  3o.-i'REPABATii.x  ml  -. . •: .  <  ,  ,r<>»»  AM.  m  Vucvi^n  '  ^ent  ott  itsclf,  owiug  to 

t^vrpLv.  traction    exerteil    upon 

(M.>.lifieJ  from  ChroUk  and  HMtliom.)  it  by  the  lalua  minora, 

whose  anterior  extrem- 
ities, as  has  already  been  said,  furnish  the  prepuce  and  freniihjm.  As  a 
result,  itjt  free  pn<]  loolvs  downward  and  inward  towards  (lie  va^riual  open- 
ing. At  the  end  uf  the  body  l»  the  glans,  which  rarely  exeeeda  a  small  pea 
in  size.  It  is  covered  by  squamous  epithelium,  is  richly  supplied  with 
nerve-endings,  and  is  extremely  Rensilive.  The  entire  clitoris  is  very  erect- 
ile, and  its  vessels  are  connected  with  the  vpHtibuhir  hiilhs  by  nu-ans  of  the 
para  iulennedia.  Fig.  30  gives  a  good  idea  of  the  rulatious  nf  the  clitoris, 
Its  crura,  and  the  vestibular  bulbs.  We  are  indebted  to  Kobelt  for  most 
of  our  knowledge  concn'ming  this  nrgnn,  and  since  the  apftearance  of  his 
monograph,  in  IH44,  the  clitoris  has  betm  regarded  as  the  chief  scjit  of 
voluptuous  sensatiun. 

About  the  middle  of  the  last  century  Baker  Hro^"n  proposed  its  am- 
putation as  a  panacea  for  nearly  all  the  ills  to  which  women  are  subject, 
and  for  a  short  tune  the  ajwraliou  of  rUtnridechmii  enjoyed  a  marked 
vogue,  but  has  since  been  completely  abandoned.  Among  many  of  the 
aboriginal  races  the  same  operation  had  been  performed  from  time  imme- 
morial as  a  religious  rite,  and  was  designated  as  "girl  circumcision."  Oc- 
caaionally  the  clitoria  may  become  considerably  hypertrophied,  so  as  to 
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In  the  Diatter  of  clasticitj  again,  vide  variations  are  met  with,  some 
h^Tiions  hfing  pn  (lplicat«  tlmt.  tlipy  rupture  upon  the  slightest  touch,  while 
otliers,  though  capable  of  considerable  dis- 
tention, still  remain  unbroken,  and  later  may 
even  regain  their  original  appearance. 

As  a  general  rule  the  hymen  ruptures  at 
the  first  coitus,  ttmrijig  at  several  points, 
usually  in  its  posterior  portion.  The  e^Iges 
of  the  tears  soon  cicatrize,  and  the  hymen 
he<'ome8  perniancntly  divided  into  two  or 
Uiree  p<>rtiou.s,  which  are  separated  by  nar- 
row slits  extending  down  to  its  base.  (Plate 
IT.)  nie  extent  to  whicli  ni])ture  occurs 
varies  with  the  structure  of  the  hymi-n  and 
■tlic  degree  to  which  it  is  distended,  being 
'most  marked  when  it  is  delicately  formed. 
Although  it  is  generally  believed  by  the 
laity  that  its  rupture  is  aKsociated  wJlh  Im-in- 
orrhage,  this  is  by  no  means  always  the  ease, 
though  in  rare  instances  such  a  jinifuse  loss 
of  blo<Ml  may  necur  as  to  lead  to  profound 
amsmia  and  even  death.  Thi:-  idea  is  prob- 
ably based  upon  the  hiblieal  statement  that 
lo«s  of  virginity  is  always  associated  with 
lo«8  of  blood.  Nor  ia  it  unreasonable  tu 
suppose  that  considerable  blei^ding  us^ually  oc- 
curcd  among  the  llcbi-ews  of  the  biblical  period,  tnaamueh  as  the  girls 
married  very  young,  and  not  infretjuently  before  the  age  of  puberty,  so 

that  marked  disproportion 
must  often  have  existed  be- 
tween the  size  of  the  male  and 
fcnmle  organs.  On  Ifie  other 
hand,  it  must  be  remembered 
that  where  Wustern  civiliza- 
tion previiils  full  sexual  de- 
vuluptiiftit  has  usually  bccD 
attaineil  before  marriage. 

In  rare  instanee-s  the 
meinbraiie  may  be  very  rosist- 
ant  and  snrgii-al  interfi-r- 
enc'c  be  required  before  coitus 
can  be  acconiplished.  Ober- 
taufcr,  in  1802,  reported  a 
case  in  which  the  hymen  was 
80  tough  that  it  creabwl  under 
the  knife.  Occasionally,  in- 
stead of  giving  way  in  the  mi'blle,  it  may  be  torn  loose  from  its  base  in  the 
attempt  at  coitus,  while  in  olber  cases  the  penis  may  dilate  the  urethral 
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canal  iiistcad  of  entering  the  vagma.  Neugcbauer  haa  lately  CDllccteil  an 
inlerciiting  series  of  injuries  occurring  during  coitus,  many  ot  which  were 
due  to  the  presoncc  of  a  very  resistant  hvmcn. 

The  changes  in  the  hym«^n  fdllowing  coitus  are  often  of  medico-ler^al 
int4!rci«t,  OS  the  physiciiin  is  uccw^iuiially  calkd  u{H}n  to  tiwtify  a8  to  t]ie 
virginity  of  on  individual.  Unfortunately,  however,  it  is  not  always  pos- 
sible to  arrive  at  a  decisive  conchisian  as  to  this  point.  In  uccasiunal 
instances  the  hymen  rnuy  be  deatroyrd  in  early  cliildhood,  either  as  the 
retiult  of  inaslurbation  or  as  a  consequence  of  attempting  to  get  rid  of 
scat-worms.     Among  certain  Eastern  races,  again,  it  is  ruptured  in  early 

childhood  for  purposes  of  cU-an- 
linp8s.  On  the  otlier  hand,  the 
hynii^n  may  not  be;  torn,  (h-spite 
repeated  coitus  ;  when^as,  in 
other  instance!*,  the  donlicuhile 
or  funhriated  tyjie  may  be  mis- 
taken for  a  hymen  whieli  lias 
been  ruptured.  Ilabcrda.  the 
Professor  of  Legal  Mediciue  in 
Vienna,  lately  stated  that  ho  was 
able  to  make  a  positivL'  diagnosis 
of  lose  of  virginity  in  only  about 
50  per  cent  of  the  nicdicn-legiil 
casce  which  he  had  examined  in 
the  last  five  years.  Ife  believps 
that  in  many  insljinces  it  is  im- 
possible to  dcterriiiue  whether 
coitus  baa  taken  place  or  not, 
unless  the  individual  is  swn 
immeiliately  after  the  attempt, 
before  the  torn  purfaces  have  bad 
an  opportunity  to  unilf.  Achcn- 
bach,  in  a  recent  dissertation, 
colliTtod  25  instances  of  pn*g- 
occurring  in  women  with  unruptured  hymens;  while  Kanony  has 
43  similar  rejiorts  from  the  literature.  Some  years  ago  1  saw  a 
,«Urh  conception  had  occurred  through  an  clastic  hymen  which  pre- 
l«dhr  •  pin-point  opening. 

■-  tJtel^cft  pn)dured  by  childbirth  arc  much  more  marked  than 

coitus,  and,  as  a  nde.  arc  rciidily  rrrogniscd.     As  the 

^  ^  ^g  £stention  incidi-nt  to  the  birth  of  the  child,  the  bynu-u 

MWEnrv  necrosis  in  various  places,  aud  after  t!ic  puerpcrinm 

jwpresented  by  a  number  of  cicatrized  nodules  of  varying 

%fHifortues  (Plate  10.     TImmt  significanc-i*  was  first 

Sdionler.    Practically  sjicaking.  they  are  infallible  signs 

f..-jn^W«rtiy.  as  they  can  be  produced  only  by  marke<l  distcn- 

prrasun'.    In  rnrt*  instances  the  injuries  resulting 

MBGRBudy  slight,  and  very  oxceptiunally  are  entirely 
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lacking'.  Such  cases  have  been  reported  by  Uyerneaux,  Tolbcrg,  Hyrtl, 
and  Budin.  Fig.  33  sliows  thn  pxtpmal  organs  of  one  of  Budin's  patients 
who  had  given  birth  to  a  fuU-ierm  child. 
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THE    VAGINA 

The  vagina  is  a  musculo-nicmbnmous  tube  which  extends  fnun  the 
Tulra  to  the  litems,  and  is  intpr[H>sed  het\vRen  tlie  bladdi^r  and  llit*  jt'ctuin. 
It  aorve»  three  ini|)ortant  functiuus:  it  rLpreseuta  tlie'excictury  duct  of  the 
utcruvthroiitih  which  He.  secretion  and  the  menstnial  flow  escape;  it  is  the 
*■  ■female  organ  of  copulation;  and,  finally,  it  forms  part  of  the  hirth  canal  at 
labour.  Tta  course  nmt)  alnin»t  entin^ly  within  tlie  pelvic  tloor,  and  it  is 
therefore  pnictically  outside  of  tlie  pcWic  cavity.  The  vatrinal  canal  pre- 
sents a  somewhat  S-shaped  curvature.     The  common  statement  that  its 
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course  corresponds  in  direction  to  that  of  the  pelvic  axis  is  incorrect,  since 
its  lower  third  is  parallel  to  the  plane  of  the  superior  strait,  while  its  upper 
portion  presents  n  concavity  corre^jionding  to  ths  curve  of  the  rectum.  ' 
i^Jterjoriy,  the  vagina  is  in  coutiict  with  the  h!adder  and  urcllira,  from 
which  it  is  fiL'panited  by  the  vosico- vaginal  septum.  EestcriorLy,  between 
its  lower  portion  and  the  rL-ttuiii,  we  have  the  perinietiin  and  recto-vajjinal 
septum;  in  it*i  nK!<lian  portion  it  lips  in  close  api>nsition  with  the  rectum, 
while  its  upper  portion  is  separated  from  it  by  Douglati's  ful'de-sar.  In 
view  of  these  relations,  Schaiitu,  for  the  purposesof  description,  has 
divided  its  anterior  wall  into  two  paiis — uretlnal  and  vesical — and  ils  pos- 
terior wall  into  three — perineal,  rectal,  aud  peritoneal  respectively.  The 
urethral  portion  of  the  vagina  is  firmly  united  to  the  urethra  and  vesico- 
vaginal septum,  from  which  it  can  be  separated  only  with  some  difficulty; 
whereas  the  vesieal  portion  is  loosely  attached  t<»  tlie  bladder  an<]  can  be 
readily  delached  from  it. 

The  anterior  and  posterior  walls  of  the  vagina  lie  in  contact,  a  slight 
space  intervening  between  their  lateral  margins.  When  not  distended  the 
eaual  presents  iiri  H-sliaped  appearance  en  tranpverae  seelion,  as  was  first 
pointed  out  by  Menle.  The  vagina  is  capable  of  marked  distention,  as  is 
manifested  at  childbirth  or  when  one  attempts  to  pack  it  with  gaujtc. 

The  vagina  and  uterus  meet  at  an  acute  angle, 
witli  its  opening  h»<>king  forwanl.  The 
upper  end  of  the  vagina  ends  as  a  blind  vault 
into  which  the  lower  portion  of  tlie  cervix 
uteri  projects.  The  va^nal  vault,  or,  as  it 
is  usually  designated,  the  fornix,  for  con- 
venience of  description,  is  subdivided  into  the 
anterior,  posterior,  and  twojatera!  fornicea. 
As  the  vagnuft  is  attached  higher  up  upon  the 
posterior  than  upun  the  anterior  wall  of  the 
ccnix,  the  posteriui  fornix  is  considerably 
deeper  than  the  anterior. 

The  vagina  presents  considerable  individ- 
ual variatirms  in  length.  Sinee  it  is  united 
to  the  uterus  at  an  acute  angle,  its  anterior 
is  always  shorter  than  its  posterior  wall — 6 
to  8  or  7  to  10  centimetres  resiH'ctively. 
The  vagina  is  relatively  longer  in  the  new- 
born child  than  in  the  adtilt,  and  according 
to  Luschka  forms  about  ^  of  the  body  length 
in  the  former  as  compared  with  ^  in  the 

latter  (Figs.  21  and  35).  

Projecting  from  the  middle  line  of  both 

the  anterior  and  posterior  walls  is  a  promi- 

n3^ — the  anterior  and  posterior  vapinal  columns,  the 

kily  being  divided  into  two  parts  by  a  longitudinal  fur- 

vllo  hare  not  borne  children,  niiiiicrous  transverse  ridges 

KifwT  otthnnl  from  and  almost  at  right  angles  to  the  vaginal 
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columns.  g^a(h^nl]T  fading  away  as  they  approach  the  lateral  walls.  Tliey 
give  to  the  surface  a  corrugated  appearance,  which  is  more  marked  in  the 
early  years  of  life,  and  gradually  hiKHJiucs  obliterated  after  r*^pPtttetl  child- 
birth, 80  that  in  old  multipara;  the  vag-inal  walUare  often  perfix-tly  smooth. 
Thi-  vaginal  wall  itfwlf  is  composed  of  tljrcc  layers — the  mucous,  the 
muscular,  and  the  connective-tissue  layers.  The  mucosa  is  covered  by 
numerous  layers  of  6h%Efied~epniiefium,  and  closely  resembles  the  sic  in  in 
structure;  but.  as  its  surface  is'not  exposed  to  tlie  air,  the  horny  layra* 
is  absent.    The  lowe8t_la.y(irLjof^e£ithelium  is  distinctly  columnar  in  ap- 
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poarance,  while  the  cells  immediately  above  it  are  polygonal  in  shape,  and 
gradually  become  more  and  more  flattened  as  the  free  surface  is  ap- 
proached. 3uotath  the  epithelium  |8  the  aubniurosa,  a  thin  layer  of  con- 
nective tissue,  which  is  tolerably  rich  in  blood- vessels.  OtTshout*  from  it 
extend  up  into  the  epithelium  and  fonii  papilk',  just  as  in  the  skin,  and 
scattered  h^re  and  there  through  the  Kubnuicosa  are  small  lyrnplioid 
nodules.  The  mucosa  is  verj-  loosely  attached  to  the  underlying  connect- 
ive tissue,  as  is  manifested  by  the  ease  with  which  it  can  be  pL-eled  off  at 
operations. 

A<;cording  to  Eppinger.  Nagel,  Ciehhard,  Pn-lti,  ami  Waldcyer,  the 
vaginal  niueosa  is  absolutely  dcvoidjjf  filands,  nor  has  the  writer,  in  any 
of  the  large  number  of  specimens  examined,  ever  encountered  them.  Ilen- 
nig  and  Prousclicn,  on  the  other  hnnil,  affirm  Ihnt  th*^y  are  not  infrequpntlv 
present,  but  the  stateiiieuts  of  tlu-si?  writers  hiive  u(*\  been  conlirmed.  It 
is  true  that  in  rare  instances  Veit  and  IMvidsohn  found  a  few,  but  the 
latter  considered  that  they  merely  represented  iiborrant  cervical  glands. 

The  nuLscular  laypr  is  notvery  shaqily  marked,  nnd  is  usually  de- 
scribed as  being  composed  of  two  layiTS  of  non-striated  nniscle — an  outer, 
longitudinal,  and  an  inner,  circnlar  l^yer.  At  the  lower  extremity  of  the 
vagina.  T^uschka  described  a  thin  band  of  voluntary  muscle,  the  constrictor 
or  a^uurtfr  tiifiiiKt.  This  can  always  be  found  in  perineal  dissections,  but 
for  practical  purposes  the  levator  ani  muscle  is  the  real  closer  of  the  vagina. 
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Qntrndft  Qf  thft  raUBpulv .  lajer  is  a  layer  of  connective  tisttue  winch 
serves  to  connpct  the  vagina  wltli  tlie  surrouudmg  parE^.  It  18  quite  ridi 
in  elastic  fibres,  end  contains  an  abundant  tcuous  plexus. 

fii  the  non-pregnant  condition  the  vagina  is  kept  moist  by  a  small 
anioiint  of  setiretion  from  the  nteniH;  but  in  pregnancy  a  well-marked  vag- 
inal wrcrelion  is  prcstut,  which,  according  to  Dodcrleiu  and  nui^il  subse- 
quent observei-s,  nurnially  consists  of  a  dry,  thick,  white,  curdlike  ma- 
terial composed  of  cast-ofT  epithelium  and  many  bacteria,  and  prt'seuls  a 
ni.irkt'dlv  acid  reaction.  A  great  dea]  of  work  Una  been  d<me  upon  the 
bacterial  lloru  of  the  vaginal  secrclion  in  pregnancy,  and  all  uUscrvcrs 
agree  that  bacillan'  forms  predominate,  though  cocci  are  not  infrequently 
Been.  The  consensus  of  opinion  is  that  the  ordinary'  pyogenic  orgnnisma 
are  npver  present  in  the  vaginal  secretion  of  healthy  pregnant  women 
(Kriinig  and  Williams).  The  subject  will  be  considered  in  detail  in  the 
chapter  on  I'uerperal  Infection. 

The  vagina  poascsrM-'s  an  abundant  . vascular  supply,  its'  upper  third 
being  supplied  by  the  ccrvico- vaginal  branches  of  the  uterine  arteries,  ita 
midrlle  third  hy  the  inferior  voeioal  arteries,  and  its  lower  third  by  the 
metTian  hiemorrhoidal  and  inienial  pudic  arteries.  Tnunediately  surmuiid- 
iug  the  vagina  is  an  abundant  venous  plt!xus,  the  vesse!.«  from  which 
follow  the  course  of  the  arteries  and  eventually  empty  into  the  hyjH'gastric 
Teina. 

The  distribution  of  lymphatics  has  been  ver}'  accurately  studied  t»y 
Poirier,  who  found  that  the  lymphatics  from  the  lower  tlurd  of  the  vagina 
empty  into  the  inguinal  lymph  glands,  those  from  its  middle  third  into 
the  hypogastric,  arifTihose  from  its  up|ter  (bird  inin  tlip  iliac  glands. 

The  va^tna  is  formed  by  the  fujijuii  of  the  Icnniiial  cuds  of  the  Miil- 
lerian  ducts,  which,  according  to  Xagrl.  reach  tlie  um-genital  sinus  in  em- 
bryos 2.5  to  3  centimetres  long.  As  has  already  been  said,  when  consider- 
ing the  development  of  the  hvmen.  the  vagina  is  originally  solid,  and  is 
made  up  of  a  mass  of  polygonal  epithelial  cells,  its  lumen  result  ing  from 
their  degeneration,  which  commences  at  about  the  third  month  of  gesta- 
tion.   (See  Fig.  31.) 
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INTERNAL   GENERATIVE    ORGANS 

The  Non-pregnant  Uterus.— The  uterus  is  a  muacukr  structure,  par- 
tially covered  by  peritoaa-'uin,  and  presents  a  small  cavity  lined  b>*  mucous 
ime»iiiraue.  It  ie  the  organ  of  menstruation,  and  durinK  pregnancy  serves 
for  the  reception,  retention,  ancT  nutrition  of  the  ovum,  vhieh.Jt_ex^el8 
at  the  tiiufllof  lalMwr  hy  its  coutraclipnB. 

I'he  uterus  is  situated  m_thejelvie  cavity,  bctwecnjhe  bladder  and 
tectmn.  its  infcrJor  citrcmity  projeftrng  inrto-tlio— vagina.  Almost  ita 
pT\t\ro  jTf)fitftriflr  vviW  i»^"*"*""*t^  hj  ppriliftniP'in'.  the  lower  po.rtiouof  ahich 
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lorois  Lhc  anterior  boundar>-  of  Duuj^laa's  cvl-de-sac:  whjk-  only  the  upper 
potLictU-O^  the  anterior  wall  is  so  covered,  its  lower  portion  being  united 
to  the  posterior  wall  of  the  bladder  by  a  tolerably  thick  layer  of  connective 
tissue. 

Roughly  speaking,  the  uterus  resembles  a  flattened  pear  in  appear- 
ance, ami  consists  of  two  unequal  pnrts:  an  upper  triangular  portion — the 
ctirpux — and  a  I Q vrjiL- cy  1  i n drical .  or  fusiform  portion — the  r_^r\-is.  The 
anterior  surface  of  the  corpus  is  almost  flat,  while  its  posleiior  surface  is 
markedly  convex.  In  view  of  the  fact  that  the  fonner,  which  look?  down- 
ward and  forward,  re^ts  iipnn  the  bladder,  while  the  latter  is  in  conliict 
with  the  intesiinfR,  His  bns  sugpPBted  that  tlie  stirfaces  be  dE-scribcd  as 
vesical  and  intestinal,  instead  of  anterior  and  posterior  respectivL-ly.  The 
Fallopian  tubes  come  off  from  the  rormtn  of  the  ntenis — i.  e.,  at  the  junc- 
tion of  the  smperioT  and  lateral  niaririns  on  either  side — the  convex  upper 
margin  between  their  points  of  ijiaarlit^  being  known  as  the  fundusjderi. 
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The  lateml  margiiiH  extend  from  the  insertion  of  the  Fallopian  tubes  on 
either  side  to  the  pelvic  floor.  Tliev  are  not  covered  by  peritonieum,  but 
receive  the  attachments  of  the  broad  ligaments. 

The  utenis  presfnts  marked  variations  in  size  and  shape,  accorcUng^  to 

the  age  of  the  individual,  and  whether  or  not  she  has  horae  children.    The 

infantile  organ  varies  from  2^5,10  3  eenlimetres  in 

^~\       /^  length;  that  of  adult  virgins  meaaurcs  from  5.&  to 

8j  3.5  to  +,  and  'i  to  3.5  centimetres  in  it**  greatest 

vertical,  transvcfrae,  and  atitero-posterior  diamj?t+'ifi 

respectively,  as  compared  with  *J  to  it. 5.  5^6  to  6,  and 

3  to  3-5  centimetres  in  multiparous  women.    V^r^nal 

^.and  ^rous  uteri  also  differ  considerably  in  weight, 

the  fonner  ranging  from  iO  in  50,  and  thp  latter 

frum  CQ.  to  TO  granuues.    The  rdatiou  between  the 

»  length  of  the  corpus  and  that  of  the  cervix  likewise 

'  varies  widely.    In  the  yoimg  child  the  former  is  only 

lia_lf  Jit^_  long  as  the  cervix;  in  ynung  virgins  the  two 

are  of  equal  length,  or  the  corpus  may  be  slightly 

longer.  In  raultiparou.s  women.on  the  other  hand, the 

relation  is  reversed,  and  the  cervix  represents  only  a 

litilfiiaerc  than  ^  of  the  total  length  of  the  organ. 

On  sagittal  section  it  is  seen  that  the  great  bulk 
of  the  utenis  is  made  up  of  muscular  tissue,  and  that 
the  anterior  and  posterior  walls  of  it*  body  lie  almost 
in  contact,  the  cavity  hctween  them  appearing  a.s  a 
mere  slit,  while  that  of  the  cervix  is  fusiform  in 
shape  with  a  small  opening  above  and  below — the  in- 
ternal and  the  external  os. 
On  frontal  section  ihe  cavity  of  the  IhmIv  of  the  nterns  presents  a 
triangular  appearance,  while  that  of  the  cervix  retains  its  fusiform  shape. 
After  childbearing,  the  triangular  appearance  becomes  less  marked,  and 
its  margins  become  conca\"e  instead  of  convex,  as  in  the  vaginal  condition. 

Cervix  Uteri. — The  cervix  is  the  portion 
of  the  uterus  which  lies  below  the  internal 
08.  Anteriorly  its  upper  boundary  is  indi- 
ted by  the  jMiint  at  u'hich  the  pt^ritomeum 
is  reflect cd  from  t he  uterus  on  to  the 
bladder. 

It  is  divided,  by  the  attachment  of  the 
vagina,  into  two  pails:  the  5U|inu^4uiiiil 
and  infcavaginal  portions  of  the  cervix. 
The  former  is  covered  on  its  posterior  snr- 
face  by  peritonapum,  while  its  lateral  and 
anterior  aurface-s  are  in  contact  witli  con- 
nective tissue  of  the  broatl  ligaments  and 
bladder. 

The  infravagina!  portion  of  the  cervix,  which  is  usually  designated  as 
the  portio  vaginalis,  projects  into  the  vaginal  fornix,  and  at  its  tip  presents 
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rerse  opening,  the  external  os,  bounded  in  front  and  behind  bj 

the  so-called  anterior  und  postt^rior  lips  of  the  cervix.  Owing  to  the  fact 
tliat  the  pwterior  fornix  is  deeper  than  the  anteriorj  the  posterior  lip 
appearii  lunger  than  the  anterior. 

The  external  OS  may  vaiy  greatly  in  appearance.  In  the  virgin  it  is  a 
■giftU^  oval  opening  resouibling  a  tench'*?  mouth,  whence  the  name,  os  linc(?, 
Cin  vaginal  examination  it  gives  a  Benaation  similar  to  that  obtained  on 
feeling  the  cartilage  at 
the  end  of  one's  nose. 
Alter  childbirth  the  ori- 
fice becomes  converted 
into  a  transversi*  slit,  and 
when  th^e 'cervix  has  been 
markedly  torn  during  la- 
bour, it  nwy  present  an 
irregular  nodular  or  stel- 
late appearance.  These 
changes  are  very  charao- 
terietic,  and  enable  oit>e 
to  assert  with  tolerable 
accuracy  whether  a  wom- 
an haa  home  children  or 
not  (Figs.  43  and  +4). 

The  cta'vix  _ig  _cuju- 
tpoBcd  of  connectiTC  tis- 
ane in  which  are  many 
nonetriated  inuBcle  fibres 
and  a  certain  amount  of 
elaatic  tisBiic,.  a  large  part 
^oT its  dialWisibility  being 
due  to  the  presence  of  the 
latter.  The  oerncal  ca- 
nal, as  has  already  been 
said,  is  fnsiform  in  shape, 
and  present*)  a  lougitudi- 
nal  ridge  upon  it&  anteri- 
or and  jKJsterior  surfaces, 
£ra!B  which  numen)U8 
others  run  off  trans- 
versely, giving  the  mem- 
brane a  corrugated  appearance — the  nrjwr  vitw  utrrina  or  plicat  pahnnice. 

In  the  adult  the  arbor  vitse  is  limited  to  the  cervical  canal;  but  in 
childhood  it  extends  throughout  the  entire  cavity  of  the  uterus,  from  which 
it  begins  to  disappear  as  puberty  i,«  approached.  In  time,  after  repeated 
qbiidbirtha.  iLgradU9lly__bccQjai£g  obliterated,  even  in  the  cervicial  canal, 
whose  walls  become  almost  smooth  (see  Figs.  40  to  42). 

The  mucosa  of  the  cervical  canal,  embryologieolly  speaking,  is  a  direct 
continuation  of  the  lining  of  the  uterine  cavity,  but  has  become  differenti- 
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«tod  from  it  and  possesiea  a  characteristic  appearance,  so  that  sections 
through  t]ie  caual  present  a  honeycomb -like  stnit'ture  (Fig.  45).  The  mu- 
cosa is  composed  of  a  single  layer  of  very  high  and  narrow  columnar  epithe- 
liuin.  "'hicli  rests  upon  a  thin  ImKement  membrane.  The  ojaj_nucIei  are 
situated  near  tlie  baHc-  of  ihc  colmauar  cells,  the  upper  portions  of  wlucU 

present  a  clear,  more  ur 
k-tts  transparent  appear- 
ance due  to  the  presence 
of  mucus.  It  is  usually 
stated  that  these  cella 
are  abundantly  supplied 
with  cilia. 

The  ce_n*ical  fUads 
extend  down  from  the 
surface  of  the  mucosa 
into  the  stroma.  They 
are  of  the  branching,  racemose  variety,  and  ;ire  merely  rodupli cat  ions  of  the 
surface  epithelium,  being  lined  by  epttheliinn  of  the  same  clmnurter. 
Friedliinder  was  the  (Irut  to  demonstrate  that  it  was  made  up  of  true 
"  beaker  '*  or  mucous  cells,  which  fui-nish  the  thick,  tenacious  secretion  of 
the  cervical  canal.  There  is  no  Rubmucol^a  in  the  cervix,  the  mucosa  resting 
directly  upon  the  underlying  iiMue. 

The  mucosa  of  Ihc  vaginal  portion  of  the  cer\ix  Is  directly  continuous 
with  that  of  the  vajjina,  and,  like  it,  consists  of  many  layers  of  stratified 
epitJu'liuin.  Xornially.  there  iire  no  glands  beneath  it.  hut  occa.-*iori)illy 
those  from  the  cervical  canal  may  extend  doftTi  almost  to  its  surface, 
and  if  tlieir  ducts  are  occluded,  may  become  converted  into  retention  cysts, 
which  shinimer  through  it  and  appear  aa  rounded  protuberances  the  size 
of  small  peaji.  Them' 
are  the  so-called  Ka- 
bothian  follicles  or 
oruJa  Xfifftfhi. 

Xornially.  the 
stratiiied  epithelium 
of  the  va^al  por- 
tion and  the  (ylin- 
drical  epithelium  (if 
tlie  cervical  canal 
meet  at  the  external 
OS.  Tliis,  however,  is 
the  case  only  in  early 
life,  as  in  older  per- 
sons the  stratified  epithelium  gradually  extends  up  the  cervical  canal  until 
its  lower  third,  and  occaFionallv  it^  lower  half,  is  covpred  by  it  (Friedliinder). 
This  change  is  more  especially  marked  In  multipanius  women,  in  whnm  the 
lips  of  the  cervix  are  not  infrequently  markedly  everted:  and  occasinnally  in 
cases  of  this  character,  almost  the  entire  cen'ical  caiial  may  be  lined  by 
stratified  ppithelium. 
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In  rare  inaUnccs  the.  junction.  o£  the  tn'O  varictiea  of  cpiUicIium  maj 
be  upon  the  vaginal  portion,  outside  the  external  os.  This  condition  was 
first  described  by  Fisohel,  who  deaignatetl  it  as  congenital  ectrojmn,  and 
Rtalc<l  that  he  had  ubgerv^i  it  in  10  out  of  28  uteri  of  young  persons  which 
he  had  examined.  Still  more  rarely,  the  entire  vaginal  portion  may  be 
covereil  by  cylindrical  cpithcliuni.  wliich  may  even  extend  down  over  the 
vaginal  wallii.  This  anotiialy  wiut  first  described  by  Huge  in  a  case  uf 
imperforalt.'  hymen,  assueiated  with 
hmnato-kol£OS,  in  which  the  entire 
vagina  and  the  inner  tiiirface  of  the 
hymen  wprn  covproii  by  a  tiin^lt^  layer 
of  eoluxuuur,  ciliaud  epiliieltum. 

Corpus  Uteri. — The  wall  of  the 
uterine  bo^iy  is  made  up  of  throe  Iny- 
ers:  gerons,  muscular,  and  mucous. 
The  aeroua  layer  is  fonucd  by  llic  jiori- 
tona'um  covering  the  uterus,  to  which 
it  is  fii*mly  adherent  except  at  the 
margins,  whore  it  is  deflected  to  the 
hntad  lipanionts. 

Endometriom. — Tlic  iiima:nv!:M}t  or 
mucous  layer,  which  serves  as  a  lining 
for  the  uterine  cavity,  is  commonly 
known  as  the  endometrium.  It  is 
a  thin,  pinkish,  velvety  membrane, 
which  on  close  examination  is  seen 
to  be  perforated  by  large  numbers  of 
minute  openings — the  mouths  of  the 
uterine  jj^lands.  On  arrnunt  of  the 
coniitant  changes  to  which  ii  if-  sidi- 
ject  during  the  sexual  life  of  woman, 
the  endometrium  varies  markedly  in 
thickness,  and  may  mejuture  any- 
where fnira  Oj;  to  2  or  3  miUinietres 
without  being  necessarily  abuormal. 
It  consists  of  a  surface  epilhcliuin. 
glands,  and  ipjU;rglaDdular  lissuo,  in 
winch  are  found  numerous  blood-ves- 
sels and  lymphiitic  spaocs. 

As  tho  endometrium  does  11014100- 
iRubmBcosa,  it  is  attached  directly  to  the_  under  lying  muscular  layer 
in  s\ieh  a  manner  that  its  outer  boundary  prescuts  irregularities  in  out- 
line corresponding  with  the  interstices  between  the  muscle  bundles.  This 
arrangement  is  of  eoiiKiderabl<t  im[mrtajice  in  connection  with  the  opera- 
tion of  curettage;  for,  as  Dlivelius  and  Wcrth  have  shown,  it  is  from  the 
portions  included  between  the  muscle  bundles  that  the  endometrium  is 
regenoratcd  after  the  procedure. 

The  surface  epithelium  of  Uic  uterine  mucosa  is  composed  of  a  single 
8^ 
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layer  of  high  columnar  ciliated  cells,  which  are  closely  packed  together. 
The  oval  nuclei  are  .«!lii;il''<i  in  llu'  lower  portions  of  the  cpUs,  hut  not 

•-'1  near  their  bases  as  in  the  cervix.  Be- 
neath the  epithelium  is  a  thin  basement 
membrane  with  narrow,  spindle-shaped 
uudfi. 

The  existence  of  cUia  was  first  demon- 
strated by  Njflpuder  in  the  sow,  hut  they 
have  since  I>een  found  in  nearly  all  animals. 
Although  Wyder  stated  that  ihoy  were  not 
present  in  the  new-born  child,  tlie  ivt-eut 
researches  of  Meyer  show  that  they  are 
demonstrable  at  variable  periodti,  being 
scmu'times  pn^sent  at  birth,  but  smnetimes 
not  apfienriug  until  much  later.  They  per- 
sist tiirou^hont  the  entire  period  of  sexual 
actiTity,  and,  according  to  Parviainen,  dis- 
appear eight  or  ten  ye&rs  after  the  meno- 
pause. 

Up  to  181>3,  it  M-as  generally  tau;fht  that 
the  cunent  produced  by  them  was  directed 
from  below  upward — namely,  from  the  cer- 
vix towarfls  the  fundus;  but  Tlofmeitir  couelusivi'ly  dcnu»nt*traf*'tl  that  it 
is  in  the  opposite  direction,  and  his  researches  have  since  been  coniimied 
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by  Mandl.    It  may  therefore  be  considered  as  a  definitely  established  fact 
that  the  ciliary  current  in  both  the  tubes  and  the  uterus  is  in  the  same 
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direction,  and  extends  dovDward  £rcuu  tUc  fimbriated  end  of  the  tubca  Jo 
the  external  09. 

In  very  exceptional  instances,  the  uterine  cavity  may  be  lined  by  strali- 
fied  cpitheliuni,  as  in  the  luaes  reported  by  Zeller  and  F.  Friudliinder. 
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Such  a  condition  readily  explains  the  possible  occurrence  of  ffat-celled  car- 
cinoma of  the  body  of  the  uterus. 

Projecting  down  from  the  surface  of  the  endomotrium  are  large  num- 
bers of  small  tubular  ^land&^the  uiering  ghnth.  These  muBt  bo  regarded 
as  mqre  jrivagj nations  of  the  8ui-facQ  epithelium  and  rei^enible  the  fingers 
of  a  glove,  though  occasionally  tliey  branch  slightly  at  their  deeper  ex- 
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tremitiea.  They  extend  through  the  entire  thickness  of  the  endometrium 
to  the  njuscalar  layer,  ^Mch  they  occasionally  penetrate  for  a  short  dis- 
tance. Tliey  pfe'sent  the  same  hiptologicai  stmctin-e  as  the  surface  epi- 
thelium, and  are  lined  by  a  single  layer  of  high,  columnar,  ciliated  epithe- 
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i!iv  nf  the  iuterglantlular  tissue  has  given  rise  to  a  great 

■■!),  rtiuceniiiig  which  the  authorities  are  not  yet  fully 

•kri  u]>on  it  as  nothing  but  embryonic  tissue,  wliilu  Xagel 

■  ->'iiil(kincL'  to  lyniphoid  tissue,  and  Arthur  \V.  Johnstone 

■  •(  iLM  adenoid  typo.    On  the  other  hand,  Leopold,  C'ham- 

■  ■■  i.  I',  ;tiid  others  consider  tliat  it  repre.sonls  a  lymph;itic  sur- 

.,;::,  In  J^'Opold,  the  "  uterine  nmcoi<a  should  be  considered  as  a 

/V.irljuid  (Lyniphdriisenflache),  which  does  not  contain  true 

Mil  L-uii.sif5ts  of  spaces  lined  by  endometrium."    There  is  a 

1   "I  I'videncc  in  supjiort  of  all  ol'  these  views,  but  1  am 

,.;-■•■  with  liinot  in  considering  it  as  merely  an  embryonic 

:  '  iivti  tisjiue. 

'  iMrations  from  the  endometrium  arc  treated  by  appropriate 

■  il'iLjidant  reticulum  can  be  demonstrated  throughout  its  en- 

Aiiit-li  forms  the  seairohling  upon  which  it  is  constructed. 

■iiiiietrimn  contains  many  blood-vessels.    Tlie  arteries  pursue  a 

'■  and  Ijreak  up  into  a  capilhiiT  network  just  beneatli  tlie  surface 

■  .  from  which  the  blood  is  returned  by  a  few  comparatively  large 

■dature  of  the  Uteras  —  Myometrium.  —  The  major  part  of  the 

iuade  up  of  bimdles  of  nnn-striated  muscle,  wliich  arc  united 

'••:v  or  lesser  amount  of  connective  tissue,  in  which  are  found  many 

'•res  (Pick).    On  section  the  uterine  wall  presents  a  thick,  felt-like 

■  -.  in  which  definite  layers  cannot  be  distinguished. 

■■■at  deal  of  work  has  been  done  upem  the  an-angcnient  of  the  nnis- 

■••  both  of  the  pregnant  and  non-jiregnant  uterus.     Taniier  and 

■  ■iit-Dessaignes  were  unable  to  make  out  detinile  layers  of  muscle 
-  in  the  non-pregnant  organ,  wliilc  Kayer,  Kreitzer,  Veit,  and  others 
iii-hed  several,  but  did  iiot  agree  as  to  ilieir  ari'angcnient.  All 
however,  that  the  greater  part  of  the  uterine  wall  is  made  u])  of  a 

■  r  muscle  wliich  is  perforated  in  all  directions  by  blooil-vessels.  and 
'iieh  it  is  impossible  to  make  out  any  delinite  arrangement  o[  the 
.  ies — siraiiim  raficuhre. 

lliM'sger  studied  the  (juestion  from  n  devi'Iopmental  ])oint  r»f  view,  and 

Tistrated  tliat  the  nuisclc  (Ibi'cs  are  ilevelujied  along  the  course  of  the 

■■'1-ves.scls,  but  failed  to  distingulsli  anv  ilelinito  arrangement.    Sinnlar 

■  lies  by  Werth  and  Grusilew  go  to  show  that   the  musculature  of  the 

i;d  and  infantile  uterus  presents  a  very  simple  arrangement,  which 

ranes  much  more  eomplicateil  as  ])uberty  is  ap|iroached.    During  gesta- 

■'0,  on  the  other  hand,  the  uterus  undergoes  marked  Iivpcrtroi)]iv.  when 

Itecomes  possible  to  distinguish  certain  distinct  layers  whicli  will  be  con- 

Mered  in  the  chapter  on  the  changes  Incident  to  pregnancy. 

Ligaments  of  the  Uterus. — Extending  from  eitluT  half  of  the  u(ei-us 
nre  tlirce  ligamentous  .structnrcs — the  biTtad,  round,  and  utero-sacral  liga- 
ments (hgamenta  lata,  ti-retia.  and  utero-sacnniaV 

The  broad  liganienls,  or  li'jiWJLuhLlk!/!-  uro  two  wing-like  structures 
which  extend  ironi  flielateral  margins  of  the  uterus  to  the  pedvie  walls, 
and  serve  to  divide  the  pelvic  cavity  into  an  anterior  and  a  posterior 
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lium,  which  reBtsjupon  athm  basement  moi 
qa&ntiticit  of  a  thin,  alkaline  Becretion,  vtiici 
cavity  moist. 

In  studying  microscopic  sections,  it  mn 
are  not  always  cut  verttoally,  and  that  lli 
ing  to  the  dirct^ion  of  the  section.    Thu- 
round  or  oval  openings,  and  whun  hy|' 
like  appearance. 

In  the  cliijd  the  ut^nne-glandfi  a' 
according  to  Kundrat  and  Enprl:  i^ 
but  the  researches  of  lluycr,  wlii^  ■ 
that  they  are  not  infrequently  pp 
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it  Hhitpt^,  with  the  apfx  directed 

.  wliile  i(8  buf«c  it*  broad  and  con- 

;u*  uterine  veaitcl^;  it  t»  widely 

,  ;,-d   with    thi-   t*onnwtive   tissue 

,1^  tht-  p'*lvu'  tim.ir  and  lying  be- 
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,,mH     '''*>"  '"""*'  I'Kttmenl  varies  from 

,„iii|iiiiird  iif  runnective  tissue  and  a 

.iiwlis  witii'h  i«  diri-rtly  I'onlinuous  with 

..,  i.ii'i'hiitil  I  •'itilMinii  i(  Hppi'nrs  an  a  lax 

iiiltl<>  liyprrlrophy  and  geeuu  to 
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.  tdt-iihon  of  the  placenta. 
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le  vt^a-raacral  lufotnenta — teiraciKtrts  ttttri  (Luschka) — are  two  struc- 

which  extend  from  the  upptir  portion  of  the  cervix,  encircle  the 
'I.  jinil  are  inserted  into  llie  fascia  covpriiig  the  second  and  third 
lira*.  Tliey  are  Ukewise  compoBed  of  connective  tissue  and 
;  iire  covered  by  peritoneum.  They  form  the  Iqteral  boundaries 
I  r.  cvi-<lf-mi\  and  an*  buUuvfid  to_  play  a  part  in  retaining  the 
fjiini-i  in  it;*  nornml  pnc;ilion  by  exerting  traction  upon.the_j;cryix. 

Position  of  the  Uterus.^ — After  many  yeai-s  of  discussion,  auatoniUis 
and  gynnecolngiets  have  agrc-tnl  that  the  normal  position  of  the  uterus, 
'Thether  pregnant  or  not,  is  one  of  slight  anteflexion.  With  the  woTnan 
flt<mJipjf  upri^rl^t,  H)M  utiTua  oL-cupifS  an  ahuust  liorinuntul  puaiiion  and 
is  somewhat  bent  upon  its  vesical  surface,  the  fumlus  resting  upon  the 
posterior  surface  of  the  bladder,  while  the  cervix  ift  direeted  liaclcward  to- 
wjirds  the  sacrum  (see  Kip.  25).  The  position  of  thr  organ  varies  mark- 
edly according  to  the  degree  of  distention  of  thu  bladder  and  reeluni,  but 
when  these  are  empty  the  uterus  always  tends  to  resume  its  normal  ])06ition. 

The  causes  wtiieli  bring  a[>out  its  antcflexed  position  have  not  as  yet 
been  deHnitcly  detemiined.  Normally,  as  long  as  it  is  in  situ,  Ihu  organ 
isanttdexed,  but  when  removed  from  the  body  it  immediately  straightena 
out.  Schauta  would  altributo  tlie  anteflexion  to  the  action  exerted  by  the 
vessels  when  filled  with  blood,  but  his  explanation  does  not  appear  alto- 
gether satisfactory'.  According  to  Nagel  and  most  embryologists,  the  ante- 
flexion exists  frnni  the  earliest  stages  of  development,  and  is  to  be  ac- 
counted for  by  the  faet  that  the  entin?  body  is  develo[H'd  along  a  curved 
line.  The  pressure  of  the  intestines  upon  the  uterus  is  alwj  believed  to  play 
a  part,  as  the  light  corpus  is  readily  movable;  while  the  comparatively  large 
cervix  is  held  in  a  fixed  position  by  llip  small  pelvis. 

The  uti^rine  ligaments  were  formerly  supprjsed  to  play  an  im[iortant  part 
in  maintaining  the  uterus  in  its  characteristic  position.  \Ve  have  already 
indicated  the  functions  of  the  round  and  utero-sacral  ligaments.  The  upper 
portion  of  the  broad  ligament  appears  to  have  no  influence  upon  the  position 
of  the  uterus,  sinet;  llacki'iirodl  has  (Icmonj^trali'd  that  it  can  br-  eut  thrtuigh 
vithout  causing  any  change  in  postilion,  which  only  occurs  wlien  its  deeper 
portion — the  ligamentuni  trfinsversale  colli — is  divided. 

Blood'Tcssels  of  the  ITterus. — Thp  vascular  supply  of  the  uterus  is  de- 
rive'l  from  twu  i^ources:  principally  from  tlie  uterine,  and  In  a  lesacr,  extent 
from  ihe  qvarJon  arteries.  The  uterine jirterj'  is  the  main  branch  of  the 
hvp<)gastric,  which,  after  descending  for  a  short  distance^  enters  the  base 
of  the  broad  ligament,  crosses  the  ureter,  and  makes  its  way  to  the  side 
of  the  uterus.  Just  before  Teaching  tlie  supravaginal  purlion  of  the 
cervix,  it  djyides  intu  a  larger  and  a  stnaller  branch,  the  latter — the  ccrvico- 
vaginal  artery — supplying  ITie  lower  portion  of  the  cen-ix  and  the  upper 
portion  of  the  vagina.  The  nuiin  branch  turns  abruptly  upwanl  and  ex- 
tends as  a  very  convoluted  vessel  along  the  margin  of  the  utcnis,  giving 
off  a  branch  of  conpidcrnhle  size  to  the  upper  portion  of  the  cervix,  and 
numerous  smaller  ones,  M-liich  penetr-ate  tlie  body  of  the  uterus.  Just 
before  reaching  the  tube  it  divides  into  three  terminal  branches — the 
duid&ly  tubal,  and  Qvarian — the  last  of  which  anastomoses  with  the  ter- 


seiTcr  found  that  when  the  uterine  artery  on  one  side  was  injected,  the 
fluid  escaped  from  the  opposite  uterine  arterr  before  it  began  to  flow  from 
the  Vfiiis,  tlius  iudicatinp  the  preaeufc  of  numerous  arterial  anastomoses  in 
the  substance  of  the  uterus.  ' 

The  vyiis  from  the  uterus  form  an  abundant  plexus  around  each 
ulerine  atl«rj',  and  unite  to  form  the  uterine  vpin  on  either  side,  which 
then  emptiesjutu  the  Iiypugastrie  vein,  whTcli  makes  ita  way  into  the  in- 
ternal iliac.    The  blood  from  the  ovary  and  upper  part  of  the  broad  lijjft* 
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meat  ia  collected  by  a  number  of  veins,  which  Torm  a  large  ploxiu  within 
the  brood  ligament— the  pam^nifomi  plexus — the  vessels  from  which  tcr- 
minate  In  the 'ovarian  vein.  The  right  ovarian  vein  empties  into  the  vena 
cava,  white  the  left  empties  into  the  renal  vein. 

Lymphatics. — The  careful  work  of  lA^opold,  Poirier,  Brulins,  and  others 
baa  given  us  a  fairly  definite  idea  of  the  Ivmphatic  system  of  the  uterus. 
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Fto.  &n^ — Ntiivm*  itAvitt  lA  i>r  f'iiB<>]itArr  ITtbivi  (Fnuiktmldnwr), 

Tht  endometrium  is  abundantly  supplied  with  lymph  spaces,  but  po»- 

v^ttjB  Inia  lym)>hHiie  ve«M>U.     Immediately  beneath  it  in  the  muscu- 

*■>■  a  few  lymphatica  may  be  fntind,  which  hiToine  botler  defined  as  the 

ifBU^tnm.  is  approached,  and  form  an  abundant  lymphatic  plexus  just 

^ttaik  m.  v^idi  is  esneciiilly  marked  on  the  posterior  or  intestinal  wall 

^•^■^fca&c*  from  the  various  portions  of  the  uterus  are  connected 


with  sererml  fHs  of  gUnds — those. of  Ui?_sernx  tenruiutting  in  the  hjpo* 
JBMPit  utepds,  vhk^  an?  situated  in  the  8p«c«<s  betvt>cn  the  external  iliac 
wad  hjfo^Ktric  ane-ries.  The  Inupbalic^  fmm  th«_bodj_o(jii<e  uterus 
tn  4bJtnfaBied  to  t«o  groups  of  stands,  one  set  of  reasete  maJcing  tlieir 
nr  to  the  hgwwtistiic  gjands,  vhile  another  fet,  after  joining  cvrtaiu 
Ijmphatict  ftvm  the  oimrian  region,  termituite  in  the  Ivuabftr  ^ands. 
which  are  atnaled  in  front  of  the  aorta  at  about  the  level  of  the  lower 
portion  of  the  kidners  (see  Fi^.  M>. 

XBMmtiMi. — ^The  nerre  eapplj  of  the  utems  is  derived  pftrtlv  from 
the  eerebm-spinal,  but  principaUy  from  the  gympalhetie  nenoiis  sx-stcm. 
The  cerebrv-spinal  ^tem  is  represented  bv  a  few  tibros  from  the  third 
and  fourth  sacral  nervee,  and  Hertizka  has  lately  demonstrated  the  pres- 
ence of  medullated  ner\'e-fibres  in  the  uterine  wall,  which  showetl  free 
endings  between  the  muscle  bundles. 

The  greater  portion  of  the  nerve  supply,  however,  is  derived  from  the 
sympathetic  .<y«teni,  and  has  been  stwlied  particularly  by  I*ee,  Franken- 
hanser,  ahtf  Kern.  According  to  the.4e  authors,  lar^^e  nerve-trunks  front 
the  inter-iliac  plexos  pass  down  on  either  side  of  the  rectum,  and  following 
the  course  of  the  titero-sacral  ligaments,  terminate  in  the  large  crrrical 
ganglion.  This  structure  was  6r8t  discovered  bj  Lee;  it  lies  to  the  side 
of  and  behind  the  cervix,  and  from  it  numerous  fibrv«  make  their  way  to 
the  uterus,  as  is  readily  seen  in  Fig.  Sri. 

Herif  and  Oawronsky  hav<'  recently  describetl  ganglionic  colls  in  the 
muacularis,  and  the  latter  has  been  able  to  follow  iwlated  nerve-llbn.«s  into 
the  epithelial  cells  of  the  endometrium. 

Development  of  the  TTtems. — Tt  is  universally  admitted  by  ••mbryolo- 
gists  that  iMvth  tlie  IuIm's  an<l  (he  uterus  are  derivetl  from  the  Miillerian 
ducts.  According  tolllsl  the  first  signs  of  their  development  can  bo  noted 
in  embryos  having  a  body  length  of  from  7  to  T.S  millinietros.  when  a 
thickening  may  be  noticed  in  the  c<plnniii-  epithelium  on  the  outer  margin 
of  each  \VuUlian  body.  These  graduuUy  become  converted  into  two  epi- 
thelial ducts,  which  converge  and  eventually  meet  together  in  the  middle 
line,  terminating  in  the  uro-genital  ainua. 

The  Miillerian  flnctn  reach  the  uro-genltnl  sinus  in  embrins  Imving 
a  body  length  of  2.5  to  3.5  centimetres.  Their  upper  ends  form  the  Fal- 
lopian tubes,  while  their  lower  portionn  fuse  together  to  form  the  utcnift 
and  vagina.  The  fusion  of  the  Miillerian  dut'tx  is  usually  completed  at. 
about  the  third  month,  thougli  the  point  at  winch  the  process  is  to  occur 
is  indicated  at  a  much  earlier  period  by  the  position  of  the  nmnd  liga- 
ments. 
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THE    FALLOPIAN    TUBES 

The  FaHupioi)  or  ulcrin^  Lubea  are  inort'  or  lii&ii  cuiivululcd  muBCuloT 
<^nAU  which  extend  from  the  uterine  eoniua  to  tL&-^>vari«8.  'I'hry  are 
covered  by -pcritoniEuni  and  i>ossi>«s  a,  luinea  lined  by  mucous  meiuhriine. 
They  rtpreaent  the  ext-rrtory  (iiict«  of  the  ovan'os,  as  it  is  tlinmgh  thciii  that 
thi*  ova  gaiu  aci-css  To  iTie  uterine  travity.  Tlicy  are  mure  or  less  cylin- 
drical  in  shtipc,  and  varj'  from  tj  ^o  It  centimetres  in  length. 

For  convenience  in  description,  cacli  tube  may  be  divided  into  several 
partii — thi'  uterine  portiou,  Jsthniu.-*.  nnLj>unaj_nrid  infundibuluni.  Tlie 
uterine  purtion  is  mcluded  within  Jlie  muscular  wall  of  the  uterus,  and 
extendgirom  the  comu  to  the  upper  anple  of  the  uterine  cavity.  Its 
lumeQ_i8  ito  BmiiH  that  it  will  admit  only  the  finpst  ]>robo.<.The  jjj^tfmus 
is  the  narrow  portion  of  tlit  tube  iuuiiediatoly  adjoining  the  uterue,  and 
gradually  passes  into  the  wider  lateral  portion  or  aniiiuUa.  The  infundih- 
ti/lU(l*J'r  fimbriated  extremity,  is  the  funnel-shaped  opening  of  tlie  lat- 
eral end  of  the  tube, 
the  margins  of  which 
present  a  dentate  ap- 
fh*aranco  (see  t'igs.  40 
to  t2). 

The  tube  varies 
con8idcrably_in  thick- 
ness, the  najTOWcst 
portion  of  the  isth- 
mus measuring  from 
?_to_3:,millimetrfs.  and 
toe  widest  portion  of 
the  ampulla  from  5  to 
7or_8inillimi'tres  in 
ola  meter. 

With  the  excepjion 
ofita  uterine  portion, 
ifie  iul»e,  throughout 
its  entire  lenjtrth,  is 
included  within  ihc 
upper  mar^jin  of  the 
Kj^n' ligament;  it  is 
completely  durrouudeil  by  peritonft^um  except  nt  its  lower  portion,  cor- 
responding to  the  mesosalpinx.  The  limhriati'd  extremity  opens  freely 
jfito  the  abdoDliu.il  cavity,  and  one  of  its  fimbria? — ^the  fimbria  oranca — 
which  is  runsidfrahly  longer  tliaa  the  others,  forms  a  s}iall6w  gutter  which 
extends  olmost  or  quite  to  the  ovary. 
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portioa  a  third  layer,  \ying  between  the  circular  layer  and  the  mucosa,  and 
composed  of  longitudinal  iibrea,  may  be  distinguished.    In  the  lateral  por- 


tionjifj^ie  tube  the  two  primaTy  layers  become  less  marked,  and  in  the 
neighbourhood  of  the  fimbriat<^d  (fxlreraity  are  replaced  Ijy  an  interlacing 
^l^MLprk  ofjnusclejibrea.  The  writer  was  the  first  to  call  attentiini  to  the 
presence  of  the  inner  longitudinal  layer  in  the  uterine  portion  of  the  tube, 
and  his  observations  have  been  confirmed  by  Ballantyne,  Mandl,  and 
Ciruftdew. 

The  lumen  of  the  tube  is  lined  witJi  a  mucous  niembrane  whose  epithe- 
lium is  composed  of  a  siiigle  layer  of  high,  columnar,  ciliated  cells,  which 
isstupon  a  ihin  bai«einenl  membrane  (Fig.  SB).  There  is  no  submucosa,  the 
epithelium  beiu^  separated  fruni  the  underlying  muscle  by  a  layer  of  con- 
neclive  tissue  of  varj-ing  thickness. 

Th^  muposa  is  arranged  in  folds  which  become  tjxdtp.  complicated  as  the 
fimbriated  end  is  approached.  The  ap])earflnee  of  the  lumen  varie8  accord- 
iiig  to  the  portTon  of  the  tube  examined.  In  the  ulerine  portion  fmir 
elevations  nre  seen,  which  together  make  a  figure  resembling  a  Maltese 
cross.     In  the  isthmic  portion  of  the  tube  a  more  complicated  appearance 


Fio.  40. — LoxflnTDiHA L  Fouv  or  Tubal  Mrco»A  imtor  Sappcyl. 

can  be  notcH;  ivhile  in  the  ampulla  the  lumen  is  almost  completely  occu- 
pied by  the  arborescent  mucosa,  which  upon  careful  examination  is  seen 
to  be  made  up  oTTour  very  complicated  tree-like  folds. 

Fig.  60  represents  a  longitudinal  section  through  the  tube,  and  gives  a 
good  idea  of  the  increa.siiig  rtuuplexity  of  its  folds. 

The  etalementjf  «f  Heiinig  and  Bland-Suttau  that  the  tube  |Kisg(!sse8 
glands  have  since  been  found  to  be  erroneous,  ina'smneh  as  the  struc- 
tures, which  they  consiilered  as  such,  are  merely  depressions  between 
folds  of  the  mucosa.  The  ajm*nce  of  glands  wa?  conrlusively  dcmon- 
Btraled  by  Frommel,  who  showed  llmt  (he  glamhdar  appeanuiee  disap- 
peared whtu  the  tube  was  markedly  distended,  and  that  the  greater 
part  of  its  lumen  became  perfectly  smooth,  with  four  arborescent  folds 
of  muco.<a  ari:ting  from  its  sides.  It  is  interesting  to  note  that  Xature 
not  infre(piently  perform*  a  similar  experiment  in  eases  of  hydro- 
salpinx. 

The  cnrrent  produced  by  the  cilia  of  the  hibe  is  directed  towards  the 
uterus,  as  was  eonrhiHlvely  demnnstralerThy  the  experiments  of  Pinner. 
3aai7  afld  Lode,  who  showed  that  foreign  bodies  injected  into  the  ab- 
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dominal  cavity  of  animals  made  their  Way  into  the  tubes  and  were  pradu- 

aliy  carrjetl  down  Juto  the  uterus  and  tlipiice  into  the  vagina. 

The  tubes  arc  ricltly  supplied  with  blood-vesstls  and  lymphatics,  and 
th#  latter  not  i  n  f  req^n^rmfbecomo  eo  dilatrd  as  to  till  up  almost  entirely 
certain  folds  of  the  mucosa. 

Qetaakmaily,  as  Hichard  first  pointed  out,  the  tube  may  irassees  a_gec- 
ond  iimbriatod  extrbinify,  whicli  is  known  as  an  accessary  ostinin  (Fig. 
fiT)".  Again,  not  infrequently  small  tnbe-like  structures,  with  miniature 
liitibriated  extremities,  are  found  projecting  from  the  exterior  of  the  lube. 
As  a  nUe,  these  arc  mere  cutx-df-sac,  but  occasionally  one  is  nii't  with  poa- 
sesjiinga  luini>n  which  corniinmicates  with  that  of  the  main  tube.  Henrotin 
and  Heniog  have  lately  reported  a  case  of  extra-uterine  pregnancy  in  which 
the  fertilizwl  ovum  had  been  arrested  in  sin-h  a  structure. 

Similar  formations  are  frequently  observed  upon  the  anterior  surface 
of  the  mesosalpinx,  but  have  no  t'<mTice1iftn  with  the  tube.  Thoy  have 
been  pludied  more  particularly  by  Kussniaun,  who  designated   ihem  as 
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nccesgiiiy  tubes.    They  are  probably  derived  from  aberrant  portions  of  the 
cceTomic  epitlicHum. 

In  very  exceptional  instances  there  may  be  two  tubes  on  one  side, 
as  in  tiie  cases  reporti-d  hy  Pi<'k  ami  linth. 

Direrfinibi  may  occasionally  extend  from  the  lumen  of  the  tube  for 
a  variableHistflnce' mto  its  muscular  wall,  and  reach  almost  to  its  peritoneal 
covorin{».  Such  structures  were  first  describ*Kl  hy  f^andau  anil  Rheinstein 
and  myself.  The  suggestion  that  they  might  play  a  part  iu  the  production 
of  tulml  pregnancy  would  seem  plausible.  ina.smueh  as  n  fertilized  ovum, 
which  might  chance  to  make  its  way  into  such  a  diverticulum,  would  be 
arrt>Hted  at  its  tip  and  iliere  develop,  if  suitable  conditions  existed.  Similar 
atruetures  have  also  been  described  by  Henrotin  and  Goebel. 

In  rare  instances  the  main  canal  of  the  tube  may  branch,  and  two  or 
I  even  three  lumina  may  be  seen  iu  soelions.    After  extending  for  a  certain 

I  distAncp.  more  or  less  parallel  to  the  main  lumen,  they  usually  rejoin  it. 

I  It  tihould  always  be  borne  in  mind  that  such  appearances  are  usually  due 

I  to  the  fncl  that  two  or  more  twists  nr  bends  of  tlie  lube  have  been  included 

I  ill  one  sf'ction;  although  in  several  instances,  hy  the  use  of  tlie  serial 

^^B       uvlhod.  I  have  been  able  to  demonstrate  that  more  than  one  lumen  really 
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In  the  Tiyyr-hQT-n  ohiki  the  tubes  arc  maikfidJ^r.  convoluted,  and  pre- 
[sent  a  eor^figrew-hki-  appearance,  as  shown  in  Fig.  39.    Tliis  gradually  dis- 
appears with  age,  but  occasionally  the  fii^tal  roniUlion  peraistH  and  may 
play  a  not  unimportant  part  in  the  production  of  sterility  and  tubal  diseatse, 
as  was  first  pointed  out  by  Freund  and  Schober. 
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THE    OVARIES 

General  Anatomy. — The  ojraiies  ore  two  flattened,  more  or  leaa  alniond- 
ahaped  organs,  whot<e  t;liiiiL f nnction  is  the  development  nnd  extrusion,  of 
ova.  Thc^y  vary  mnsidcrahly  in  pize,  and  during  the  childhearlng  period 
xaeasure  from  ^.5  to  5  centimetres  in  K-ngth.  1.5  to  3  centini<itreR  in 
breadth,  and  0.6  to  I..')  centiiriPtreR  in  thickness  (see  Fijf.  41).  vVfter  the 
menopause  they  diminish  markedly  in  size,  and  in  old  women  are  often 
scarcely  larger  than  peas. 
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Normally,  ihc  ovaries  are  filtuated  ia  the  upper  part  of  the  pelric 
cavity,  one^  surface  of  cacli  ovary  rcstinf;  in  a  slijrht  depression  iu  the 
upper  portion  of  the  inner  Burface  of  the  obturator  mugcle — the  fmm 
ovarica  ot  "WaTdeyer.  "With  the  waigBn_staadiug,  the  loDg.^axes  of  Uie 
ovaries  ocrupy  an  aJniost  vertical  position,  which  become  horizontal  when 
she  is  ou  her  back.  Their  situation,  liowever.  is  subject  to  marked  varia- 
tions, and  it  is  rare  to  find  Iwlh  ovaries  at  exactly  the  aaine  level. 

Each  ovar)'  presents  for  exaiuiualiou.  two  surfaces,  two  jitar^ius,  aiid 
twa^poles.  The  surface  which  is  in  contact  with  the  ovarian_  fossa  js  called 
liiejfiterfti,  and  the^^e  dn-ected  towards  tlie_  uterus  istnown  as  tl\e  inedjan 
surface.  The  margin  whi<'7i'"is  aitached  To  the  ineMivariuiu  is  uion?  or  less 
straight,  and  is  designated  as  the  hilum,  while  tlielree_ margiu  n  ruarkcdiy 
convex  and  is  directed  backward  and  inward  towards  the  rectuni.  The  ex- 
treinities  of  the  ovarj'  are  tennetl  the  upper  anJ  lower,  or  tvibal  and  uterine 
poica  respectively. 

The  ovary  is  attached  to  the  broad  ligament  by  the  ueguvarium,  which 
forms  the  posterior  leaf  of  that  structure.  The  ovarian  J igameitt  extends 
from  the  lateral  and  posterior  jiortiim  of  the  uterus,  just  hrnealh  the 
tubal  insertion,  ty  the  uterine  ur  !u\ver  pule  uf  the  ovary.  It  U  usually 
several  centimetres  long  and  3  to  4  millimetres  in  diameter.  It  is  covered 
by  peritonjpuin,  and  is  ma<le  up  of  muscle  and  connective-tissue  tihres, 
which  are  contiimous  with  those  of  the  uterus.  The  infunilihvlo-prlvic  or 
suspensory  Ugavifnt  of  the  ovary  extends  from  its  upper  or  tubal  pule  to 
the  pelvic  wall.  It  represents  the  portion  of  the  upper  marg'in  of  the 
hrosA  ligament  which  is  not  occupied  by  the  tube,  and  through  it  the 
ovarian  vessels  gain  access  to  the  broad  ligament. 

For  the  most  part  the  ovar^-  projects  freely  into  the  abdominal  caWty, 
and  if(  not  covered  by  peritona'um  except  near  its  hilutn,  where  a  narrow 
baud  may  be  observed  which  is  continuous  with  the  peritoniviim  cov- 
ering the  mesosalpinx.  It  follows,  therefore,  that  over  its  lower  portion 
only  can  be  noted  the  glistening  appearance  characteristic  of  peritonanim, 
while  the  greater  i>art  of  its  surface  is  of  a  dull  white  colour  mid  Imiks 
moist.  This  distinction  was  discovered  by  Fanx-.  but  its  impoi-tanee  was 
first  emphasized  by  Waldeyer  (Fig.  (ifi),  who  showM  that  the  ovary  above 
the  peritoneal  line  was  covered  by  cubnidal  epilheliiim. 

In  many  of  the  lowt-r  animals  the  ovaiT  does  mit  project  freely  into 
the  abdominal  cavity,  but  is  more  or  less  completely  inclosed  in  a  peri- 
toneal sac,  into  which  opens  the  fimbriated  end  of  the  tnbc.  In  the 
cow,  dog,  and  cat  there  is  more  or  less  free  communication  between  it  and 
the  peritoneal  cavity. 

The  exterior  of  the  ovary  varies  in  appearance  according  to  the  nge  nf 
the  individual.  In  young  women  the  organ  present.^  a  smooth,  dull  white 
surface,  through  which  glisten  a  number  of  small,  clear  vesicles — the 
Graafian  follicles.  As  the  woman  grows  older  it  takes  on  a  more  cor- 
rngatetl  appearance,  which  in  the  aged  may  become  so  marked  as  to  he 
Buggesiive  of  the  convolutions  of  the  brain. 

The  general  structure  of  the  ovary  can  best  be  studied  in  cross-sec- 
tions, when  the  organ  is  seen  to  Iw  made  up  of  two  portions:  the  cortex  and 
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medulla,  or  zona  parenchyma tosa  and  zona  vasculosa.  The  rorfex  or  outer 
layer  vaiie^  in  tliicknesc:  act;ording  to  the  age  of  the  individual,  becom- 
ing; thinner  with  advancing  years.  lu  this  layer  the  ova  and  Oraaiian  fol- 
^cles  arc  situated.  It  is  composed  of  spindle-sliaped  connective-tissue 
celUj  through  which  are  scattered  pri- 
mordial and  (Jraaliau  follicle*  in  various 
sta^a  of  development,  which  become  less 
numerous  as  the  woman  grows  older. 
The  most  extt^rnal  portion  of  the  corttx 
present**  a  dull  whitish  appearance?,  and  18 
designated  us  the  albuginea;  uu  iu»  sur- 
face is  a  single  la^'er  of  cuboidal  cpithe- 
liuin^ — the  ovanan  epithelium  of  Wal- 
deyer. 

The  niediiUa  or  ueulral  porLiua  of  the 
ovary  irTomposed  of  looac  conneclivc 
tiseuej  which  is  continuous  with  thiU  of 
the  niRM>varium.  It  contjiins  lai'gi'  iiimi- 
bers  of  blood- vfsst'U.  bntli^iirlerics  aud 
TCin«;  and,  according  to  His,  kotlickcr, 
wH  Rouget,  a  couaidcrable  miniber  of 
non-Htriated  musple-fihrt'.a,  whose  pn-s- 
ence  caused  the  last-named  observer  to 
class  it  among  the  erectile  tissues.  The 
arrangement  of  the  blood-vessels  has 
lately  been  studied  exhaustively  by 
Clark,  to  whoso  admirable  monograph 
we  would  refer  those  interested  in  the 
subject. 

In  the  neighbourhood  of  the  lijlum. 
epithelial  structures  are  occasionally  ob- 
served which  consist  of  short  lubofi  or 

ducts  lincil  by  a  single  layer  of  columnar,  ciliated  epithelium.  These  are 
the  tnrflnllarif  corih  (Markstrango)  of  Kbllicker,  and  represent  portions  of 
the  VTolffian  Vn^y  which  have  become  ineliuded  within  the  ovary. 

The  HPrves  of  the  ovary  are  drrivrd  in  great  part  from  the  sympathetic 
plexud  which  accompanies  the  ovarian  artery,  wliilc  aiew  arc  derived  from 
the  plexus  surrounding  the  ovarian  branch  of  the  uterine  arter)-.  Their 
fTnef  anatomy,  after  fhcy  enter  ilip  ovary,  has  lately  been  studied  by  nu- 
merous investigators,  iiniong  whom  may  be  mentioned  Von  IlerfT,  Gaw- 
ronsky,  JIandl,  Winterhaltor,  and  "N'ollet.  The  consensus  of  these  re- 
8eaR'h<^  shows  that  the  ovarv  is  veri-  richly  Bupplied  wilh  non-inedullated 
aervc- fibres,  which  for  the  most  part  accompany  the  blood-vesseU,  and 
flire  merely  vascular  nerves;  wherea.1  n  few  form  wreaths  aroiind  the  fol- 
licles and  give  off  many  minute  branches,  which  have  been  traced  up  to, 
but  not  through,  the  menibrana  granulosa. 

Elizabeth  Wintcrhnhrr  has  described  a  collection  of  ganglionic  cells 
In  the  medulla  of  the  ovar)'  which  she  designates  as  the  ovarian  ganglion. 
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formally,  the  ovaries  are  situated  in  the  upper  part  of  tli> 
cjivity,  one  surface  of  each  ovai-y  resting  in  a  slight  depression 
iipper  portion  of  the  inner  surface  of  the  obturator  muscK^ — ' 
orarica  of  Waldeyer.     With  the  woman  standing,  the  long  ;r 
ovaries  occupy  an  almost  vertical  position,  which  become  hori:. 
she  is  on  her  back.    Their  situation,  however,  is  subject  to  n. 
lions,  nnci  it  is  laro  to  find  both  ovaries  at  exactly  the  sam 

¥a\c]\  ovary  presents  for  examination  two  surfaccB.  Iw. 
two  poles.    The  surface  tvhich  is  in  contact  with  the  ovarii 
the  lateral,  and  tlie^he  directed  towards  the  uterus  is  knM\ 
sui-face.    The  juiirgin  which  is  attached  to  the  mesovari' 
strai|;ht,  and  is  designated  as  the  hiluni,  while  the  frc'r 
convex  and  is  directed  backward  and  inward  towards  '. 
trcmities  of  the  ovarj'  are  termed  the  upper  and  lowi  > 
poles  respectively. 

The  ovary  is  attached  to  the  broad  ligament  '- 
forms  the  posterior  leaf  of  that  structure.    Tin 

from  tlie  lateral  and  posterior  portion  of  iIh'  ; 

tubal  insertion,  to  the  uterine  or  lower  pole 
several  centimetres  long  and  3  to  4  milliniclri 
by  poritonanim,  and  is  made  up  of  muscle 
which  arc  continuous  with  those  of  the  iili  ; 
suspen»anj  lujameni  of  the  ovary  extendi  ■• 
the  pelvic  wall.     It  represents  the  porii- 
broad  ligament  which  is  not  occupied  !•* 
ovarian  vessels  gain  access  to  the  broad  1 

For  the  most  part  the  ovary  pioj'"* ■■ 
and  is  not  covered  by  periti)riii'uni  cv' 
band  may  be  ohscrvcil  «liirli    i-   . 
ering  the  mesosalpinx,     h   In' 
only  cjin  he  noted  the  ^'li^li-i 
while  llu'  <:rfai('r  part  lA'  v- 
moist.     This  disiiTiciinii  v 
first  cmiphasizeil  by  WiiMt 
the  periloiieal  lim.'  \\;\^  .  .-* 

In  many  nl'  itti.'  In;--,  ^sa* 

the  alHloiiiin.-il  en  ii  -- 

tniu'ul    sae.    iniii    \-  '  '  — 

CfiW.  dr)«r.  ilixl  1  ;r. 
the  pcriiMiicil  . ;,',  ■■ 

The  i\|.  r   .. 

the  iniliviil'.i.i' 
snrfiiee.    ''r-''. 

rii;rjif''d  .-ii'i'-  

suL'^jrestive  "t 
Tile   ;:eii'  . 
tinns.  when  ti:  ..     .^-r*-- ■''"' ■ 
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'rarts.  A  full  resume  ot  the  literature  dealing  wilh 

h(?  tlicsis  of  Bcstiou  de  C'amboulae  (1898). 

-  An  accurate  idea  of  the  structure  of  the 

■^    the  study  of  ita  development     To 

r  Qur  knowledge  concerning  the 
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FutTTS  (WKliluyor). 
E-ft.,  tEK-nmb* i  <?.£.,  gorraLiinl  spitlieUuti) ;  i*./*.,  primord»l  foltido. 


I  ho  """"^ 

of  tlio 
1>;  found 
■•  flgarth 
'■lopment 
I-  epithe- 
lium iuviiring  tbii  inner  surface  of  tlic  Wolffian  body  is  differentiaitqJ  from 
thi^Aurrutuidiii>;  tissue,  its  cclk  bcuuiuiuK  larger  and  more  cubuidai  in  »hape, 
and-fiume  of  them  a.ssiiming  a  consitlerable  size.  Within  a  sliort  time  the 
^ithelinm  proliferntea  lo  such  an  extent  as  to  form  a  distinct  elevation, 
which  indicates  tbes-ituation  of  the  future  ovary  {Kig.  B3).  This  epithpHum 
Wakieyer  desigT^ftted  as  fjermitial  epithelium,  and  the  large,  ck'ui'  ct-lls  found 
ipthin  a  Hs primordial  ora.  As  the  proliferation  continues,  a  muss  of  poIIb  is 
formed  consisting  of  Iiii-ge  pnmcjrdial  ova  and  smaller  germinal  epithelial 
jjells.  At  the  sa?ne  tiiiit-,  bands  of  oounective  tissue  and  blood-vessels  grow 
Upward  from  the  Wolffian  body  and  divide  ihe  epithelial  mass  into  aumer- 

ous  flmaller  portions,  th« 
-  -p      so-called  egg-balla  or  egg- 
nofits. 

Each  egg-nest  at  this 
stage  of  development  con- 
sists of  a  mn^R  of  primor- 
dial ova.  which  are  indis- 
criminately mixed  with 
smaller  epithelial  cells, 
while  the  surface  or  ger- 
minal epithelium  contin- 
ues to  proliferate.  Continued  growth  of  the  connective  tissue  gradually  sub- 
divides the  cgg-nests  into  smaller  and  smaller  masses,  until  eventually  iso- 
lated primordial  ova  are  found  which  are  surrounded  byasinglehiyerof  more 
or  less  flattened  e]>itheliu!n.  Tlicse represent  ihe primordini  foth'dfft  (Fig.64). 
Practically  the  same  process  has  been  observed  in  human  beiugs  by  all 
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at  birth^  but  in  some  of  the  lower  auiinals,  especially  in  the  bat,  the 
process  may  continue  throughowt  life. 

At  birth  the  greater  part  of  the  ov-ary  consists  of  the  cortex,  which, 
is  made  up  of  closely  packed  primordial  follicles,  which  are  aeparatcd  from 
one  another  by  ven'  thin  bands  of  connective  tissue,  although  occaainnally 
aniall  groups  of  follicles  may  be  in  direct  contact.  At  this  prriod  the 
surface  of  the  ovary  is  covered  by  a  siuirle  layer  of  cuboidal  epithelium 
which  shows  no  signs  of  proliferation  (t^gs.  06  and  67). 

All  anthoritier  agree  that  the  primordial  ova  are  derived  from  the  ger- 
minal epithflium,  but  there  is  still  considerahlp  dii<ci]»Hit>n  at*  tn  tlii!  origin 
of  the  epithelium  surrounding  tliein.  Aceordtng  to  WaldevLT  and  the 
majority  of  other  observers,  the  foUicuhr  epithflium  is  derived  from  the 
cells  of  the  germina^  rpithelinm,  which  have  not  been  converted  Into 
primordial  ova.  KuUicker,  on  ihp  other  hand,  belirTcd  that  it  originated 
from  the  epithelium  of  the  WollTinn  hodios,  nnd  Ihat  the  mclullary  cord;: 
in  the  adult  ovary  represented  portions  of  the  Wolffian  body  which  were  not 
utilized  in  this  way.  Foulis,  in  1878.  stated  that  the  so-called  follicular 
epithelium  was  derived  from  the  connective  tissue  of  the  ovary,  and  the 
recent  studios  of  Wpudi'ler  and  Plark  tend  to  confirm  this  vipw.  Clark 
bases  his  conclusious  upon  liis  ohscn-atinii  thiit  the  t-pUs  surrounding  thfi 
primordial  follicles  are  spindle-shaDcd  ami  dilTer  but  little  in  appearance 
from  the  ailjacent  stroma  cells;  and  more  especially  upon  the  fact  that  in 
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the  earlier  stages  of  the  OTary  many  of  the  primonlial  ova  are  not  sur- 
rounded by  epithcliuni  at  all,  but  are  in  direct  contact  with  the  surround- 
ing connective  tissue. 

Waldeycr'a  view^  however,  has  obtained  almost  universal  acceptance; 
nor  would  it  seem  advisable  that  Foulis's  theory  should  be  adopted  until 
more  convincinjj  evulonce  has  been  adduced  in  support  of  it,  as  its  accopt- 
ance  wouhl  necessitate  the  recasting  of  all  our  ideas  concerning  the  pathol- 
ogy of  the  ovary. 

In  rare  instances  the  surface  epithelium  of  the  ovan,*  may  be  ciliated, 
and  now  and  (ijj:ain.  as  has  been  pointed  out  by  Von  Velits  and  mywdf, 
the  follicular  rpitheliuni  may  likewise  be  found  to  possess  cilia.  These 
observations,  in  spite  of  thoir  rarity,  speak  strongly  against  the  connective- 
tissue  origin  nf  the  follirulnr  cells. 

Microscopic  Structure  of  Ovary. — From  the  first  stages  of  ita  develop- 
ment until  after  the  mi'iuipause  the  ovart*  is  undergoing  constant  change. 
According  to  Waldcyer.  each  ovary  at  birth  contains  at  least  100,000  pri- 
mordial ova,  the  majority  of  whicli  disappear  before  the  age  of  puberty; 
so  that  at  thiit  time  only  3(1,0(10  to  40,000  remain.  The  changes  concerned 
in  their  di^ppeai'ance  will  be  considered  more  fully  when  we  consider  the 
corpus  luleum. 
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Before  taking  up  the  consideration  of  the  evolution  of  the  mature 
follicle,  it  may  be  well  to  mention  certain  historical  points  in  connection 
with  it.  The  Graafian  follicle  was  first  doficribed  in  1672  by  De  Graaf,  a 
physician  of  Delft,  who  not  only  observed  the  vesicles,  but  demonstrated 
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the  presence  of  ova  in  the  tubcB  of  rabbits.  The  Kuman  ovum  was  first 
recogui«ed  by  Von  Bw^r  in  182T,  ita  nucleii»  or  gprininal  vesicle  by 
Purkyne  in  1830,  and  its  nucleolus  or  germinal  spot  a  few  years  later 
by  Wajgncr. 

In  liie  young  cliiltl  (lie  greater  portion  of  the  ovarj*  is  composed  of  the 
cortex,  whirh  is  filled  with  liir^o  numbera  of  (.losuly  packed  primonlial 

follicles,    those   nearest    the 


i^entral  portion  of  the  ovary 
-liowing  tlie  most  wlvaiiced 
•■In;:*  s  uf  dewiopiiient.  As 
w)i<  mentioned  above,  the 
majority  are  destroyetl  be- 
fore the  time  of  puberty. 

In  young  women  tlie  cor- 
ii  \  1 -mtains  large  numbers  of 
primordial  foUiclea  separated 
by  thicker  or  thinner  handa 
of  connective  tissue,  which  ia 
made  up  of  cells  with  spin- 
dle-8l»apeil  or  oval  nuclei. 
P^aeh  primordial  follicle  con- 
sists of  an  ovum  and  its  surrounding  epithelium.  The  ovum  is  a  sin- 
gle cell,  more  or  less  round  in  shape,  with  a  clear  protoplasm  and 
a  tolerably  large  nucleus  occupying  its  central  j>ortion.  The  nucleus 
preaeuts  a  marked  network,  and  at  one  point  a  well-defined  nucleolus 
and  numerous  accessory  nucleoli,  which  are  formed  at  the  intersec- 
tions of  the  nuclear  thread-work. 
According  to  Nagel,  the  ovum 
remains 
unt 
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mordial  into  the  tj-pical  (Imafian  follicle,  no  matter  at  what  period  of  life 
this  change  may  occur.  The  ora  mpsFure  from  48  to  69  microns,  and  their 
nuclei  from  29  to  32  microns  in  diameter.    The  primordial  ovum  it  sur- 
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rounded  by  a  single  layer  of  small,  spindle-shaped,  epithelial  cells,  which 
arc  somewhat  sharply  dilTertintialed  fnnii  the  still  smaller  tipimUe-shapcd 
cella  of  the  surrouudiiig  stroma  (Fig.  68). 

Occasionally  a  primordial  ovum  may  contain  two  nuclei  or  germinal 
vesicles,  as  has  been  shown  by  Nagel,  Klein,  von  Fninqn^,  and  others. 
Again,  occttnioually  two  and  sumt'linif^t  tlirtie  distinct  ova  may  bo  found 
in  a  single  primordial  follicle,  and  it  is  from,  such  structures  that  mul- 
tiple pregnancies  not  infre*piently  develop. 

When,  und*!r  the  inliueiKN!  »{  factors  with  which  we  are  as  yet  unac- 
quainted, the  primordial  follicle  begins  to  develop,  we  notice  in  the  first 
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place  that  its  epithelium  becomes  converted  into  a  single  layer  of  cuboidnl 
cells  (Fig.  G3).  Nuclear  figures  soon  make  their  appearance,  and  the  cells 
begin  to  proliferate  rapidly,  so  tliat  in  a  vcrj'  short  time  the  ovum  becomes 
l8urroun<led  by  a  number  of  layers  of  epithelial  cells.  Certain  of  these  cells 
undergo  degeneration,  and  vacuolated  areiw  are  not  infrequently  ohsrn'cd 
between  them.  This  process  continues  until  a  considerable  portion  of  tho 
follicle  is  filled  with  fluid,  which  is  fomied  partly  by  the  degeneration  of 
the  follicular  cells  and  partly  by  transudation  from  surrounding  vessels. 
Coincident  with  the  dcvelopuient  of  the  fluid,  the  so-called  liquor 


(oUicuH,  the  ovum,  becomes  piislicd  to  one  side  of  the  follicle,  inhere  it  is 
©irroundt'd  !>}'  a  mass  of  cpIIs — (he  discus  proHtjerug  or  cumulus  oophonis — 
while  tht*  rr.'Ht  of  tlic  f[)itlu4iiiTn  is  armuj^ed  in  a  nuiiibiT  of  layt^rs  arouud  tlie 
interior  of  the  follicle,  aud  is  known  as  the  membrana  ffranuhsa  (Fig.  71). 

While  these  changes  arc  taking  place,  the  ovum  itself  boooines  largei', 
yolk  granules  or  dentojiliwni  tire  deposited  in  its  protoplasm,  and  a  ihiii, 
transparent  Btcucturc — the  vHjplJine  mrmbratif- — appears  abuut  its  peripUery. 
At  the  same  time,  the  stj^ijua  immediately  surrounding  the  growing  fol- 
licle becomes  vascular,  and  its  cclU  show  marked  evidences  of  prolifera- 
tion. The  ine^nbranii  granulosa  if!  w^parated  from  the  stroma  by  a  thin 
boseincut  membrane  uonaisLing  of  a  single  layer  of  ilaUeucd,  spindle- 
shaped,  connective-tissue  cells.  Just  between  the  basement  membrane 
and  the  outermost  layer  of  tlie  me]td)rana  granulosa  there  Tint  infrwpienily 
appears  a  thin,  Icansparent  layer,  which  niij*  first  dcscrilMHl  by  firulie  and 
Slavjansky.  This,  no  less  than  the  vitelline  menibranc,  is  a  species  of  exu- 
date from  thn  griimibt^:a  ccIIp. 

URtnre  Graafian  Follicle. — ^Fmm  birth  until  the  cesaatioa  of  sexual 
life,  (iraaiiau  fulUclLS  arc  couslaiilly  teiug  developed.  Before_the_aije  of 
puberty  they  are  found  only  in  the  peeper  portions  of  the  cortex,  and 
Sonot  reach  the  surface  of  the  ovarj"  later,  however,  they  develop  in  the 
superfieial  portions  of  tlie  cortex  and  make  their  way  to  the  surfact;,  where 
thuy  appear  as  transparent  vesicles,  varying  fron^  Z  or  'i  to  10  or  15  milli- 
metres in  diameter.  As  the  follicle  a|tproaelu'8  the  surface  of  the  ovary  its 
walls  become  thinner  and  more  abundantly  supplied  with  vessels,  except 
in  its  mt»st  prominent  pmjccling  portion,  which  appears  almost  bloodless 
and  is  designated  as  the  xti/jnwj  the  spot  where  rupture  is  to  occur. 

The  rmUure  Graafian  iolljtle  onnsists  of  a  eonneetive-tissiie  covering 
— the  th^ftjji^fiinieuli;  an  cjutliella!  lining — the  membnma  granulosa;  the 
ovum,  and  the  liqiior_folIiculi.  The  theca^fuUinili  js  readily  divided  into 
two  layers:  an  outer,  the  tunica  externa,  and  nn  inner,  the  tunica  interna. 
The  tiiniia  externa  consists  of  (he  nnlinary  ovarian  slrmna,  vidiich^s  ar- 
rangcil  coiiccntfieally  about  the  fotlidf,  while  llie  conncclivir-tijwuc  cells 
of  the  tunica  interna  have  undergone  marked  changes. 

Almost  as  soon  as  tln'  primordial  follicle  shows  signs  of  development, 
nuclear  figures  appear  in  tlie  stroma  imniediaielv  surrounding  it.  and  a 
considerable  multiplication  of  cells  occunn.  The.se  become  considerably 
larger  than  the  surrounding  connect ive-tissuc  cells,  and  as  the  folUelc  in- 
creases in  sizo  assume  a  granular  appearance,  which  is  dne  to  the  presence 
of  a  yellowish  pigment.  These  cells  are  designated  as  }ulrm  crlls  and,  as 
will  Ije  seen  later,  play  an  important  part  in  the  formation  of  the  corpus 
lulcum.  In  most  hardened  specimens  the  colouring  matter  has  been  dis- 
solved out,  and  the  cells  appear  not  unlike  those  of  the  suprarenal  cap- 
sules (see  7'./-.  Fig.  72).  At  the  same  tllne  there  is  a  marked  increase  In  the 
vascularity  of  the  theea,  and  numerous  Ij-niphatic  spaces  make  their  appear- 
ance. 

The  epithelial  lining  of  Uie  follicle,  or  membrana  tjranuhsn,  consists  of 
a  number  of  layers  of  small  polygonal  or  euboidol  cells,  with  round,  darkly 
staining  niicli>i,  which  are  arrangi'd  in  fewer  layers  the  larger  the  follicle. 
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At  one  poiut  the  membrana  granulosa  is  much  thicker  than  elsewhere,  and 
forms  a  more  or  less  pyramidal  nu>iin<l  in  whicli  the  ovuni  is  included. 
Thia  is  the  dtgrus  pmligtrus  or  wphorus,  and  is  usually  situated  ot  the  por- 
tion of  the  fuUk'le  farlliL-st  removed  from  the  surface  of  the  ovary  (sec 
FiK-  71)-  The  fnlliclo  is  filled  with  a  uii'ar,  alhiiininoiirt  tluid,  the  li<]Uor  fol- 
liculi,  which  18  jmrily  the  prwluct  of  th*;  dpgeiifrated  follit^ular  epithelium 
and  partly  a  transudate  from  surroimding  vessels.  As  the  follicle  approaches 


^v 


i^<d 


M.G 


'->^.- 


Fly.  li.^^Mjiiu.'a  iiiiii>ti>ii   Wall  nr  MATfRK  tVji.unLii  (.liiglily  ii(ii|Ci>ifiL'*ll- 
M.O.,  iinnilmnn  emiialoMi ;  T./.,  tuuits  interna;  T.E.,  timlcit  uxtcma. 


its  highest  di'vnlopmpnt,  miirkpd  alti-rations  appi-ar  in  tln^  folli^-ular  epi- 
thelium, which  by  appropritttL'  niutliods  can  be  demonstrated  as  due  to 
fatty  di'generativi*  changes, 

Tlie  ovum  bccomos  niucli  lai-gnr  aa  it  apprnarhcs  maturity,  and,  nn- 
cording  to  Xagcl,  incasiircs  from  liJO  to  250  ink-roiis  (^  inillimeLrt')  iu 
diameter,  as  compared  with  -18  to  09  microns  in  its  priuiordial  condition. 

If  tlip  mnture_in-tifn  he  examined  in  the  liquor  foUiciili  or  in  normal 
salt  solution,  (he  following  sirui'turep,  aci-onling  to  N'fl^'il,  may  bt'  digtin- 
gtii»hed  in  and  about  it;  (n)  a  corona  nirJinta:  (A)  a  zona  pellucida;  (r)  a 
perivitclline  space;  (li)  a  pniall.  clear  znne  of  protopbiRm;  [f)  a  broa<I,  finely 
granulated  zone  of  protoplasm;  (f)  a  central,  deutoplasmic  xone;  and  (;;) 
(he  germinal  vesicle  with  its  geiminal  spot. 

The  corona  radia/n  c<mwst-K  of  a  immbcr  of  iavers  of  follicular  epithe- 
lium which  adluTif  to  Ibu  o\'um,  and  was  so  ilcKigiiate<l  by  BiseholT.  by 
whom  it  was  first  described,  lusidf  of  the  comna  radiata  comps  a  trans- 
parent zone-^the  zona  /w-WMnV^rt— which  is  a  product  of  the  granulosa  ciells, 
and  does  niit  Ix'lonff  in  flio  ovum  itsolf,  Spparnting  thi^  ovum  from  the  zona 
pvllucida  iis  n  ulear,  narrow  »pacr,  (he  ftrrii-iteUine  space,  witliin  which  the 
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orum  la  freely  movable,  so  that  no  matter  what  poeition  it  may  assume  ita 
germinal  vesicle  will  always  point  ujm-ard.  Inside  of  the  porivitelline  space 
is  the  o\nim  proper,  which  differs  markedly  from  the  primnrdial  oviim, 
not  only  by  its  increased  eize,  but  more  especially  by  the  praaence  of  a 
yolk  or  deutoplasm  which,  fills  the  greater  part  of  its  interior.  Tho 
dttttoplasm  occupies  the  central  portion  of  the*  ovum,  and  is  made  up  of 
large  nuniberd  of  irregularly  slmpHil,  highly  refractive  granules.  Ab  it 
develops  it  pushes  the  germinal  vesicle  to  one  side,  so  that  the  latter  always 
assumes  an  eccentric  position  in  the  ovum. 

Outaide  of  the  deutoplasm  comes  a  narrow  zone  of  finely  granular 
protoplasm,  which  owes  its  peculiar  appearance  to  the  presence  of  very 
small  yolk -granules;  external  to  this,  again,  is  a  still  narrower  zone  of 
clear  protoplasm. 

The  (jermirial  veitir.Ie  presents  a  distinct  nuclear  network,  the  inter- 
sections of  wliicb  appear  as  very  darkly  staining  points.  The  nucleolus  or 
gtmniml  xpoi  is  much  larger  thnn  in  the  primordial  ovum,  and  according 
to  Aiicrbacli  presents  tj-jjical  amoeboid  movements. 

A  follicle  presenting  the  above  characteristics  ie  generally  described  as 
mature,  but  is  not  capable  of  fertilization  and  further  development  until 
its  nucleus  has  undergone  certain  changes  which  are  manifested  by  the 
formation  and  casting  off  of  the  (>olar  bodies. 

Graafian  folliclefi,  as  we  have  already  pointed  out,  develop  throughout 
childhood,  and  occasionally  attain  a  considerable  size;  but  ihey  rarely 
rupture  at  this  time  on  account  of  their  position  in  the  depths  of  the 
ovary  and  the  intervention  of  a  thick  layer  of  cortex  between  them  and  the 
surface.  In  adults,  on  the  other  hand,  the  developing  follicle  makes  its 
way  to  the  surface,  and  when  it  has  attained  its  highest  development  rup- 
tures and  extrudes  its  oii-um  into  tho  peritoneal  cavity  or  the  tube,  where 
it  may  be  fertilized. 

Formerly  it  was  believed  that  nipiure  of  the  folHch  was  brought  about 
by  the  increased  tension  resulting  from  the  rupid  formation  of  (lie  liquor 
folliculi,  which,  according  to  Nngel,  was  markedly  accentuated  by  the 
pressure  exerted  by  the  lutein  cells  developing  alMint  its  periphery.  Clark, 
however,  has  lately  shown  that  rupture  of  the  fi)lHclc  is  a  complex  process, 
and  is  due  primarily  to  circulatory  changes.  As  the  period  of  ovulation 
approaches,  the  ovarj-  becomes  engorged  w^ith  blond,  anil  the  intra-nvarian 
tension  being  markedly  increasfd.  the  growing  ovum  is  forced  to  the  sur- 
face; at  the  same  time  the  circulation  in  the  most  distended  portion  of  the 
wall  of  (he  follicle  is  interfered  with,  whence  results  necrosis  at  the  point 
designated  as  tho  sligtna,  which  eventually  gives  way. 

Corpui  Lnteam.^Tlie  corpus  luteum  is  a  structure  which  is  formed  at 
the^siie  of  a  ruptured  ff>llicle.  Its  function  would  appear  to  be  the  prcg<^= 
vation  of  Ihe  cortical  circulation  of  the  ovary,  by  preventing  an  excessive 
.formation  of  scar  tissue. 

When  the  mature  follicle  ruptures,  the  o^nun,  liqnor  folliculi,  and  a 
couudErable  porfum  of  the  degenerated  niembrana  granulosa  make  their 
escape,  and  the  walls  of  the  empty  follicle  rollapse.  In  a  short  timr.  how- 
ever, its  cavity  becomes  filled  with  blood,  which  is  derived  partly  from 


THK  OVARIES 


67 


the  yessels  at  the  point  of  rupluro,  but  principally  from  those  of  the  tunica 
ijUieraa  af  the.tlieca. 

The  fiorpijB  luteum,  therefore^  in  it8  earliest  stages  is  simply  a  rup- 
tured follicle  filled  with  blood,  outside  of  which  is  a  narrow  ycUow  ring 
fonncJliv  the  lutein  cells  of  the  theca,  which,  however,  prolifei-ate  rapidly 
and  invftde  the  blood-filled  follicle,  forming  a  festooned  layer  about  its 
central  blood-clot  (Fig.  ?3).  This  !ay«r  is  yi'Ilowish  in  coloiir,  wlience 
the  term  "  corpua  luteimi."    As  the  stmcture  becomes  older,  tlie.^iiilji^ 


,ac. 


.--L.C. 


K-j 


\ 


k 


C.F      / 


Lvi«M^\-' 


FlO.  7>.— PoBTIOH    Olf  OVAMT,  BROWIMO   A   CoHPm   LcTSm   OF    PKCnKAKCT,  WITII   CtHTIO  CeKTRE. 

AC,blood^ot;  CF.,  oorpiuflbrotfum;  i*.,  GruilAn  fbllk-ka;  L.C.,  lutfilo  oslU. 


ringjweoines  thicker  and  thicker,  until  at  last  it  almost  entirely  fills  the 
interinr  of  the  follicle,  the  central  blood-clot  remaining  being  now  quite 
email. 

At  ita_grcatcst  development  the  corpus  lutcum  is  always  larger  than 
the  original  follicle,  and  not  infrequently  occupies  a  considerable  portion 
oT  thp  ovart*,  somplimes  as  much  as  one-third  of  the  entire  organ. 

Microscopic  sccli<ms  tlirough  a  well-developed  example  show  that  its 
centre  is  occupied  by  a  cojnpressed  blood-clot,  immediately  outaide  of  which 
is  a  thin  layer  of  newly  formed  connective  timne.  The  greater  part  of 
the  structure,  however,  is  orcupietl  by  the  festooned  yellow  ring,  wliich 
is  made  up  of  large  polygonal  epithelioid  cclU,  vrith  small,  round,  somewhat 
fiuntlv  staining  nuclei.  These  are  the  Intfin  cells,  whose  protoplasm  has 
taken  on  a  granular  appearance  duo  to  ilip  presence  of  a  peculiar  yellow 
pigment  which  is  soluble  in  chloroform,  alcohol,  and  ether.    The  layer  of 
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lutein  cells  is  travewed^by  numerous,  radiate,JolerabljLJlLic)t,  connectisp- 
tiaeuc  purtitions,  to  which  it  owes  its  festooned  oppeamncc.  Tiit-y  are 
r^cl\ly  sii[if>lu^tT~wilh  bloiHl-yeBselti j»»d  Ijnipliatii-s  (Kig.  7-1). 

As  the  favily  of  the  follicle  is  cncroachud  upon  by  the  growing  lutein 
cells,  the  bliMvl-i-lnt  liffmiiea  more*  BXid  muic  cpiiijjrL'Ssetl,  ajul  vascular 
loops  extend  hjIhi  ii  an^l  .-nnn  ciuiso  jts  organiMtion.  At  tfie^sanie  time,  the 
bjood  pigment  is  r«*iiiove<Tl)y  leucooytes,  wliith  etui  be  found  in  the  sur- 
rounding tissue  with  tlieir  bodies  iille<l  with  piirlielcs  iif  it.  OeeasitnialW 
bffimorrhage  does  not  take  place  into  the  ruptured  follicle,  and  &  corpus 


■^^^$G^' 


-•>v. 


u 


Pio.  74. — Sionon  THRocnn  Yellow  Latkr  or  Co>rra  Lrrxrv,  ■nowiyu  LvTcix  ClUA 

lut«uni  is  formed  witliout  a  central  blood-tlot.  This  is  th«  exceiition  in 
human  beings,  but  the  rule  in  many  of  the  lower  animals,  m  in  the  rabbit 
and  mouse. 

After  the  cavity  of  the  follicle  has  become  obliterated  by  the  ingrowth 
of  the  lutein  rells  and  conneelive  tissue,  degenerative  elinnges  snon  jjakiL 
their  appearaiife  in  the  former,  some  of  which  undergn  liynlin  and  jothei^ 
falty  degeUeraliMii.  In  young  women,  in  whom  thu  eireulation  is  aetive, 
tlie  d£geiitratiaLl\itein  cells  are  rapidly  absorbeil.  so  that  in  a  sliort  time  the 
corpuH  iuteuin  Ih'I'oiim's  ri'i>Iaf<H]  by  newly  fnrin»'d  connective  tissue  which 
c-nrrt'-|iMnds  elostly  in  ajipearanee  to  (lie  surnmnding  twariim  strnnia,  Rut 
in  moie  advanced  life,  when  the  orarian  circulaliun  has  heeome  impairtd, 
absorption  goes  on  less  rapidly;  and  not  infrequently  the  degeneration 
extends  to  the  inter\*ening  ennneetive  tissue  and  blood -vra«<'ls  until  the 
entire  structure  is  converteil  into  an  almost  honmgcncous  mas.s  of  liyaliu 
in  which  only  a  few  connective -tissue  cells  nnd  ilegenerated  blond-veswls 
can  lw»  seen  (Fig.  75).  These  sinielnres — thf  so-called  mrpnra  fihroso  or 
^Siitaniio — present  on  fresh  section  a  dull  white  appearance,  somewhat 
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Bstive  of  old  scar  tiasue.  They  aro,  however,  gradually  invaded  by  tli© 
Btirrounding  stroma,  and  become  broken  up  into  giiiallcr  and  emaUer  hya- 
lin  uiiifljies,  which  are  eventually  absorbed,  the  site  of  the  original  fol- 


w 


licle  being:  indicnled  only  by  an  oroa  of  slijihtly  thickened  connective  tifwiie. 
\V1ien  the  eirculalion  is  very  dt^fective,  absiorptiim  takes  place  much  more 
alowly,  so  that  it  is  not  imcominon  Icj  tliid  the  Kvarics  of  wumen  near  the 
menopause  almost  iilled  by  corpora  fibrosa  of  varyinjj  size.  Not  infrequently 
the  eniall  hyalin  bodies  resultinj:  from  the  brciiking  up  of  tliese  stniciureR 
awume  peculiar  and  bizarre  fonus,  and  very  uftun  prt-seut  a  curved  and 
twisted  appearance  suppcsl- 
ive  uf  a  dfjieiienited  arter^ 
(Fig.  76).  Similar  stnic 
tiires  are  sometime-s  b'fi 
after  tlu'  oblitorjition  of 
non-mptiired  follicles. 

Practically  all  authori- 
ties are  agreed  as  to  the 
life-liistory  nf  tlie  t-orpus 
luteuni.  tind  the  only  point 
which  still  remains  unspt- 
tied  deals  with  the  (jr'ujiv 
of  the  lutnn  cellx.  Tli' 
earlier  obs«.'rvpr8  coni»id- 
erod  that  the  chanfjec  wen' 
analogoiia  to  the  or^niniza- 

ttion  of  a  blood-dot  whieli 
was  followed  by  the  fomiation  of  cicatricial  tissue,  but  at  present  this  view 
possesses  only  an  historii-al  interest. 
Tlie  tiiajiirity  of  invrstisators  believe  that  tlie  lutein  cells  are  of  con- 
nective-tissue origin  and  represent  tho  cells  of  the  theca  interna.    This 
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view  wag  first  advanced  by  von  Bacr,  ami  haa  been  confirmed  by  the  work 
of  Kiillicker,  ilia,  lioigt'I,  Bcnokiscr,  Nagel,  Clark,  and  many  others.  A 
few  authors,  on  the  other  hand,  fnHowinj:  tlie  t^xaniple  of  BischoiT,  consider 
that  they  originate  from  epithelial  cells  aiid  are  derivi^l  from  those  of 
the  iriemhrana  granulosa.  This  explanation  has  been  advocated  more  par- 
ticularly by  Sobotta,  and  has  lately  received  additional  support  from  the 
work  of  Kreis.  Full  details  of  the  discuission  are  contained  in  the  recent 
papers  of  Clark  ami  Doeruig.  I  shall  content  myself  with  giving  the  evi- 
dence in  favour  of  the  former  view. 

The  c_onneeti ve- tissue  origin  of  the  lutein  cells  is  basod  upon  two  facts: 

J^t,  the  cells  of  the  tunica  interna  of  the  theca  begin  to  undergo  Tuaikctl 

changes  as  soon  aa  the  fuUicle  conunences  to  develop;  and  seomdK',  tin? 

rogmbi-aaa  jjranulosa  preseata  extensive  degenerative  changes,  and  is  usu- 

aUy  cgst  off  in  great  part  at  the  time  of  rupture. 

In  the  parU'stagcs  of  follicular  development,  the  cpIIs  of  the  tlu-ea 
interaa  becoiuc  larger  and  assume  an  epithelioid  uppt-anmL't'.  Nueh-ar  lig- 
ures  soon  appear  and  rapid  proliferation  ensues.  At  the  same  time  their 
protoplasm  become*  nmre^graniilar,  and  pigment  is  deposited  within  them, 
BO  that  they  elostdy  resemnhMlie  lutein  cells.  Thai  they  first  appear  ia 
the  theca  would  argue  against  llieir  derivation  from  the  mcnibrana  granu- 
losa, but  even  more  so  the  fact  that  thej"  are  separated  from  it  by  a  definite 
barrier  of  unchanged  connective  tissne,  the  upper  layer  of  which  forma 
the  basement  membrane  of  the  folliL-le  (see  Figs.  73  to  74). 

The  mature  follicle,  then,  is  aurraunded  by  actively  proliferating 
lutein  cells,  while  its  membrnnn  graniilosa  shows  signs  of  fatty  ilegenera- 
tion.  In  many  instances,  before  rupture,  a  narrow  yellow  ring  may  be 
found  ssurrounding  the  periphery  of  the  follicle,  frorn  vi  bich  it  is  separated 
by  a  thin  layer  of  connective  tissue.  As  soon  as  the  follicle  ruptures  the 
lutein  cells  proliferuto  more  rapidly,  and  with  the  vesatds  included  between 
them,  speedily  invade  the  follicular  cavity. 

Observations  based  upon  the  study  of  several  hundred  human  corpora 
lutea  liave  eonviiurd  me  that  the  cynucctive-tiasue  origin  of  the  lutein 
cells  ia  established  beyond  all  reasonable  doubt.  Strong  support  in  favour 
of  Ibis  view  is  also  to  Ite  obtained  from  the  changes  which  arc  ohsen'ed  in 
follicles  which  develop  in  the  deeper  portions  of  the  ovary,  and  degenerate 
without  rupture.  This  process  has  been  studied  by  a  number  of  obaervera, 
notably  Slavjansky,  SchottlHndcr,  Clark,  and  others,  and  is  URually  desig- 
nated aa  foVintlar  airesut.  Under  such  circumstances,  precisely  the  same 
changes  are  observed  aa  in  the  formation  of  the  corpus  luteum,  except 
that  ha'morrhage  is  absent  and  that  the  process  is  less  marked.  In  many 
instances  the  entire  membrana  granulosa  is  separated  from  the  walls  of  the 
follicle  and  lies  free  in  its  ravity.  presenting  marked  signs  of  fatty  de- 
generation, while  the  cells  of  the  Iheca  are  actively  proliferating  and  are 
being  converted  into  Intein-like  cells. 

The  function  of  the  ct)rpora  lutea  is  to  bring  about  the  obliteratioitof^ 
the  spaces  left  by  the  niptured  folltcles  without  the  fonuation  of  cica- 
tricial tifisuc:  for  if  they  healed  by  the  latter  process  it  is  evident  that  in 
R  very  short  time  the  entire  ovary  would  be  converted  into  a  mass  con- 


sisting  of  nothing  but  scar  tissue,  the  very  nature  of  which  would  effectu- 
ally prevent  further  oviilHlion.  It  has  been  estimated  by  Clark  thai  if 
each  foUick>  healed  iu  thia  manner,  and  if  nvulation  coidd  continue  under 
such  conditions,  a  fibroma  would  evcntuallj-  be  produced  5,000  times  as 
large  as  the  orifjinal  ovary. 

It  is  usual  to  ilj^tingiiigh  betweenjrue  and  faUe  corpora  lutea — namely, 
those  following  impitrguatiou  and  lueiistruation  n^spec lively.  This  ditttiiic- 
tlbn  i^^sed  entirely  upon  their  relative  size,  and  not  upon  any  inlicrtnt 
anatomical  difference,  as  they  both  present  exactly  the  same  structure,  tlie 
larger  size  of  the  so-called  Iruc  corj>.U8  lutcum  being  eimply  due  to  the  in- 
creased  Tascular  supply  incident  to  preguaucy. 

"^  jrnfinfffpqnpTifly  the  corpiis  lutcum  of  pregnancy  containfi  in  iia  centre 
a  amall  cyst  filled  with  dear  fluid,  the  walls  of  which  are  composed  of 
connective  tissue,  outside  of  wliich  are  the  tx^nral  lutein  cells.  vSuch  cysts 
are  du^  to  the  liquefaction  of  the  central  bUjJd-ulut  (see  Fig.  73). 

In  rare  instance*  the  corpus  lutpuin,  instea<l  of  disappearing  iu  tho 
manner  just  described,  may  Iw  the  starting-point  of  cystic  formations,  to 
which  attention  was  first  directed  by  Rokitansky,  and  with  which  every 
gyna'cologist  is  now  familiar. 

The  corpus  luteum  was  first  described  by  Be  Graaf  as  a  conglomerate 
glandular  body,  and  was  considered  by  him  and  all  earlier  authorities  as 
positive  evidence  of  previous  childbearing.  Moreover,  it  was  generally 
belicv<?d  that  the  number  of  children  which  a  wnnian  hod  bonie  could 
readily  be  estimated  by  counting  the  number  of  corpora  hitca  in  her 
oraries.  This  view  was  held  for  many  years,  and  was  so  firmly  cdrtblisht-d, 
even  at  the  end  of  the  eighteenth  century,  that  such  eminent  authurities  as 
AU*rnflhy,  Sir  Aslley  t'ooper,  and  Penman,  bad  no  hesitancy  in  swearing 
in  a  medico-legal  vxisc  that  a  woman  had  btien  pregnant  bpcause  a  corpus 
luteum  was  found  in  one  ovary.  Even  after  the  more  frequent  perform- 
ance of  autopsies,  and  the  closer  attention  direeted  to  the  coiidition  of  the 
ovaries  had  led  lo  the  ubandounieut  of  this  view,  it  wan  for  a  time  believed 
that  the  presence  of  corpora  lutea  indicated  that  the  individual  had  in- 
dulged in  sexual  relations,  or  had  at  least  been  under  marked  sexual  ex- 
citement. Finally,  as  a  resuU  of  the  work  of  BischoJT.  Rariborski,  N^grier, 
and  I'ouchet  (1840-'47),  it  waa  definitely  establi.she*!  that  the  corpus  lu- 
teiim_waB  not  npcr'ssarily  n  sign  of  pregnancy,  hut  occurred  after  each 
menstrual  period  in  \irginid  as  well  as  marrifd  women.  For  fuller  infor- 
Diation  on  this  point  the  works  of  Montgomery  and  Dalton  may  be  con- 
sulted. 
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CHAPTEK  m 

MENSTRUATION  AND  OVULATION— MIGRATION  OF  THE  OVUM 
AND  PLACE  OF  MEETING   OF  OVA   AND  SPEIiUATOZOA 


Henstmation. — By  menstniation  we  uiKk^ratand  ajirpce^i^  tibaractcrixed 
bja  duschur^i:  ol  bloodiroia  Witz  genitalia,  which  rL-eure  at  rfgular  intervals, 
except  during  pre^ancy  and  lactation,  from  the  time  of  puberty  until  the 
menopause.  OnJinarily  it  comes  on  every  four  weeks  and  lasts  from  three 
to  &l9  days,  thou^^h  there  are  tnarkeil  individual  variations  as  to  its  fre- 
quency and  duration. 

The  age  at  which  the  menses  are  established  varies  in  difTc-rent  coun- 
tries, being  earlier  in  wana  and  later  in  cold  clijimtet!.  iii  the  temperate 
zone,  the  first  monKttuatiou  dot-s  not  usually  orcur  before  the  Couilcaoth 
or  fitteenth  year.  Not  a  few  instances  of  a  much  earlier  appenrimce  of  the 
function,  however,  are  to  be  found  in  the  literatuR*,  and  are  usually  asso- 
ciated with  precocious  sexual  development.  One  of  the  most  notable 
cases  of  this  character  is  that  of  Anna  Munimcnthnler,  who,  according  to 
Haller,  menstruated  regidarly  from  her  second  year,  and  gave  birth  to 
a  fuU-tenn  child  at  the  age  of  nine. 

Not  infrequently  a  bloody  vaginal  dischaiTze  is  observed  in  new-born 
infanta,  which  ceases  after  a  few  days,  no  further  discharge  being  noted 
until  puberty.  To  describe  these  as  instances  of  precocious  menstruation, 
however,  would  be  incorrect. 

In  this  country  the  menopause  usually  occurs  aWit  the  forty-fifth 
year.  In  j:arc  iastauces,  however,  the  nienslnial  flow  may  cease  as  early 
as  the  twenty-eighth  or  lliirLiclh  year,  while  not  very  infre<]u(?utly  it  con- 
tinues until  wcU  into  the  lifties,  and  occasionally  until  even  a  later  period. 
Thus,  K('nne4ly  report  s  the  case  of  a  woman  who  gave  birth  to  her  twenty- 
second  child  when  she  was  sixty-three  years  old,  after  which  she  still  con- 
tinued to  menstruate.  For  various  interesting  historical  and  ethnological 
points  conreming  nienslniation,  the  reader  is  referred  to  the  works  of 
Ploss  and  Ottokar  Alt. 

The  menstrual  flow  ia  derived  from  tlic  uterine  mucosa,  and  consists 
of  blood  mixed  with  mucus,  which,  under  ordinary  circumstances,  will  not 

CQffgulate. 

Anatomical  Changes  in  Menstruation. — The  statements  concerning  the 
extent  of  the  changes  occurring  in  the  endometrium  during  menstruation 
are  very  contradictory.    Sir  John  VTilliamB  believes  tJiat  the  entire  mucosa 
74 
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is  cast  off  at  eRch  menstrual  period^  while  Mocricke  and  numerouB  other 
observers  state  tliat  there  is  little  or  uo  destruction  of  tissue.  Between 
these  eiti'cmcs,  we  find  a  number  of  authors  stating  that  a  greater  or  lesser 
portion  undergoes  disintegration.  Generally  speaking,  the  older  author- 
ities held  that  the  entire  nnieosa,  or  at  least  a  considerable  part  of  it,  was 
cast  oil.  Tlieir  adoption  of  this  view  is  probably  explained  by  the  fact 
that  their  conclusions  were  drawn  from  the  study  of  uteri  in  which  post- 
mortem changes  had  taken  place,  since  De  Singly  was  the  only  observer 
among  tliose  whose  work  was  based  ujjon  autopsy  specimens,  who  stated 
that  there  was  but  little  destruction  of  tissue. 

In  1S82  Moericke  expressed  the  opinion  tlmt  nienatruation  was  accom- 
panied by  little  or  no  destruction  of  tissue,  baj'ing  his  statHments  upon 
the  examination  of  45  specimens  of  the  meustrualing  eudomelriuin  which 
he  obtained  by  curettage.  His  views  were  soon  confirmed  by  other  ob- 
servers, among  whom  may  be  mentioned  Tie  Sinety,  T.<ohh'in,  Westphalen, 
StniRsmann,  (ii?l)hard,  and  Findley.  Moerdevoort  and  Maudl  consider  that 
the  extent  to  which  the  tissue  is  destroyed  varies  within  wide  limits,  the  loss 
being  almost  imperceptible  in  some  individuals  and  quite  marked  in  others; 
wliile  Kahlden  Mid  Christ  believe  that  the  destruction  is  always  consider- 
able. 

My  own  experience,  based  upon  the  examination  of  several  uteri  re- 
moved during  the  menstrual  period  and  numerous  specimens  obtained  by 
curettage,  is  siirh  (liat  T  have  no  hesitation  in  adopting  the  views  of 
Mocricke  and  his  supporters. 

Plate  III,  which  represents  a  section  through  the  endometrium  of  a 
utents  removed  on  the  third  day  of  menstruation,  shows  very  distinctly 
that  but  litrle  destniction  of  tissue  has  occurred.  The  entire  mucosa  is 
markedly  thickened,  and  its  supei^ficial  portion  is  intiltrated  with  blood. 
The  surface  epithelium  is  intact,  hut  in  pfaces  it  has  been  separated  from 
the  underlving  tissue  by  small  collections  of  blood — thfi.  B&scaUed  subcpi- 
tJielial  hirmatonjafa  of  flebhard.  The  uterine  glands  aj"ej_nai'kedly  hyper- 
trophicd.  as  is  shown  by  their  twisted  and  corkscrew-like  course;  this  hj'per- 
trophy  is  a^^ociated  with  a  considerable  increase  in  the  interglandular  tis- 
sue, the  cells  of  which,  hoM-ever,  do  not  appear  to  have  undergone  changes 
in  shape.  Tliere  is  niarked  engorgement  of  the  blood-vessels,  and  Just  be- 
neath the  surface  epithelium  may  be  seen  capillaries  which  arc  distended 
almost  to  the  point  of  bursting,  while  considerable  quanlities  of  blood  have 
escaped  from  the  vesfseis  and  lie  free  in  the  tissues.  From  these  and  similar 
observations,  then,  it  would  seem  evident  that  menstruation  is  not  attended 
by  any  great  loss  of  tissue,  hut  coaaiata  essentially  in  marked  hypertrophy 
of  the  mucosa,  eugorgemenl  of  itg^super^rial  veascla.  and  the  consequent 
■^egcapg  of  blood,  partly  followiog  rupture,  but  in  great  measure  by  diape^ 
raesifl. 

After  the  menstrual  flow  has  ceased,  a  certain  amount  of  degeneration 
tekes  place  in  the  superficial  layers  of  tlic  mucosa,  which,  however,  is  soon 
repaired,  nuclear  figures  appearing  in  the  cells  of  the  epithelium  and  inter- 
glandular tissue,  which  begin  to  multiply  and  replace  the  degenerated 
cells,  80  that  regeneration  is  rapidly  effected. 


As  menstruation  occurs  every  twenty-eight  days,  it  is  apparent  that  the 
endometrium  is  enhjected  to  an  almost  continuous  change,  tlie  profess 
being  d*?»*crib('d  by  LeapulcL  luul  ulhers  n«  the  wcniffrfidj.  cylr..  This 
covers  a  period  of  sixteen  days,  five  gC  wliidi  are  needed  for  flie  preliiui- 
nar)'  sweliinff.  four  for  the  menses  proper,  and  scve^  forjhe  period  of 
regi-neration,  so  that  Ibe  endonu'tritini  rt^iuains  qiuescent  only  about  twi>lve 
d&ya  in  each  month.  For  further  parlirulars  couccruinp  Ihc  auutnmlcal  de- 
tails ot^erved  in  menslruatiuu,  the  ejdiiui^ilive  aiiiele  uLGebhai'd  should  bo 
consulted. 

Belation  between  Uenstmation  and  Ovulation. — B^ovuliuiuii.  wu  uu- 
dei'iilajid  the  rupluro  uf  a  iimtuiii  Graoliaii  fullicU'  oud  the  uxLtumuu  of  Ltie 
omiu.  The  relation  between  menstruation  and  ovulation  has  pivcn  rise  to 
a  great  deal  of  controversy,  and  whih-  many  interesting  facts  have  been 
added  to  our  information,  it  must  be  conceded  that  the  subject  is  still  fur 
from  being  satisfactorily  undL-rslood. 

The  fact  that  young  girls  do  not  usually  conceive  until  after  the  ap- 
pparance  of  the  menses,  and  the  extreme  rarity  of  impre^aticin  afti;r  their 
cessation,  rendered  it  natural  fur  the  earlier  observers  to  suppose  that  con- 
ception could  not  occur  without  menstruation,  and  that  the  menstrual  How 
represented  the  female  semen.  Thi.s  view,  liowever,  was  soon  abandoned, 
and  tlic  ili^flinryi'  v-aa  r<'gard«(l as  a  process  oX  purliicallou. 

It  was  not  until  (he  doctrino_of  periodical^ ovulation  bad  been  estab- 
lished by  the  work  of  Gcndrin.  Negrier,  HisehofT,  J'ouehet  and  others,  that 
dermitt'  iib-as  t^nuld  be  furniiibitpd  etmct^rning  the  relation  betw*'fln  ovula- 
tion and  menstruation.  From  that  limi'  on.  however,  it  was  generally  be- 
lieved that  menstruation  was  hrniight  about  by  the  ripening  of  the  (.traniian 
fuUiclpa;  that  tin*  two  processes  occurred  almost,  if  not  quite,  simultane- 
ously, aud  thai  menstruation  aliould  be  considered  as  analogous  with  the 
heat  or  rut  of  animals. 

This  doctrine  cnlininated  in  18fi5  with  the  appearance  of  ^fliicer'a 
articli!  upon  the  »tgnilicimc-e  and  cause  of  menstniation,  in  whieli  he  stated 
that  the  flow  resulted  from  a_  rcfli2X-stiuuilatiun.  which  owed  its  urigiTi 
tpLbe  presaure  exerted  by  the  growinf:  loUiclc  upon  iha  ncrTes  of  the 
(Lvary.  This  theory  obtained  almotit  immediate  accejjtanee.  anti  for  yc-ara 
was  tlie  predominant  iHrlief;  upon  it  was  based  our  method  of  cideulating 
the  expected  date  of  continoment.  the  rule  being  to  date  the  beginning  of 
pregnancy  from  tho  last  menslnial  period. 

Pfliiger's  theory,  howevi;r,  was  somewhat  shaken  by  the  work  of  Leo- 
pold^  Prochownick,  and  Pe  Siti^ty.  whose  careful  studies  of  the  condition 
of  ovaries  removed  at  ojieration  provf-d  eonoliisively  tliat  the  two  pror^'spcs 
were  not  necessarily  synchnmous.  bui  might  oecur  quite  iiide(R'ndcii|]y  of 
one  another,  and  accordingly  ovulation  could  not  be  considered  the  unvary- 
ing^caufie  of  menstruation.  Clinical  experience  also  lent  further  probabil- 
ity to  ibis  view,  fsiiioe  it  bas  shown  that,  ovtilaiinn  and  siibseqiH-nt  preg- 
nancy might  take  place  without  menstruation,  as  was  deiu'vnstratcd  by  the 
instancce  of  conception  occurring  before  the  first  menftnml  perind  and 
'ter  the  menopause,  as  well  as  during  lactation,  when  tlie  nienjjtnifil  flow 
usually  absent.     Moreover,  a  few  cases  were  recorded  in  which  preg- 
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nancies  had  occurred  in  such  rapid  succession  that  menstruation  did  not 
occur  for  years.  AhlfoM  has  reported  the  case  of  a  womim  who  gave  birth 
to  numerous  cliihlrcn,  but  t\U\  not  uienstnmte  until  hi?r  tliirty -second  year; 
and  one  of  Ijcviot's  patients  did  not  meustruale  for  fourteen  years,  and  ycl 
during  that  time  became  pregnant  no  less  than  four  times. 

Sigisniiinil,  Ijoweuhardt,  Ivowt-nUial,  ami  Aveliug  next  advocated  the 
theory  that  flmiaCJMn  y.»;i;cdcd  .muuaLruaUuu^,und  IhuL  thu  latter  was- due 
(o  the  failure  .of  conception.  .-VveUng  dcsi^ated  the  process  as  nidation 
and  (leni{ljitU>n,  and  considered  tliat  a  iftcns^rurtJ  dfcidua  was  formed  each 
niontii  for  tiiu  reception  of  the  feililizcd  ovuiu,  and  that  if  con(H*jttiou  did 
4ut_0Ci:ur  it  degc'ucralcd  and  was  cast  ofl  wltk  thu  nicnsU-ual  lluw.  The 
gigt  of  these  theories  was  tersely  expressed  by  Powers  in  the  dictum, 
"  YT'oiui^L-lueuati-uate  l»ocause  they  do  not  conceive."  This  view  vran  also 
adupti'd  by^iliii  aud  most  t-mbryologists  as  true,  for  a  certain  number  of 
cases  at  least.  They  found  on  examining  ova  (^hich  were  nominally  of  (he 
iame  age,  as  estimated  from  the  last  menstrual  period,  that  some  presented 
a  stage  of  development  several  weeks  iu  advance  of  thH  others;  they  held. 
therefore,  tliat  this  difference  cuuUl  be  explained  only  by  supposing  that 
the  former  resulted  from  concejilion  soon  after  the  lust  monstrual  period, 
and  Uie  latter  from  conception  just  before  the  first  period  missed.  This 
view  is  also  confinned  hy  the  reproductive  history  of  the  orthodox  .lewcsses, 
who  are  noted  for  their  fertility.  According  to  their  laws  women  arc  con- 
sidered unclean  during  the  entirt*  nien^it  nial  period  and  the  seven  days  fol- 
lowing it,  so  that  in  them  conception  probably  occurred  just  before  the 
first  missed  menstrual  period. 

In  1K94^  XiCQiJold  and  Mironoff  made  an  extended  study  of  the  condi- 
tion of  ovaries  removed  at  (tpprati<m  from  ii.  women  whose  mcnstruid  liis- 
tory  had  been  ciirefully  noted.  In  30  cases  they  found  that  menstruation 
imd  ovulation  were  &>iichrunous;  in  11  nLcastruatluu  occurred  wlUiout  any 
trace  of  ovulation;  while  in  1  case  ovulation  occurred  in  the  middle 
of  the  intermenstrual  perioi], 

.Stra*simtnn,  in  a  rcci-ut  study,  has  more  or  less  rehabilitated  the 
original  Tfliiger  theon.-.  by  showing  that  nit  can  be  produced  by  injecting 
gelatine  into  the  ovaries  of  animals.  His  views  hnvf*  received  a  certain 
sort  of  confirmation  from  the  discovery  by  Elisabeth  Winturlmlter  of  a 
■ympathelie  ganglion  in  the  ovary. 

.  From  the  evidence  before  us,  we  must  conclude  that  the  two  processes 
oaiially  occur  al»out  the  same  time,  but  that  one  not  infrequently  ante- 
dates the  other  by  a  few  days;  while  in  exceptional  cases  they  may  occur 
quite  independently. 

8«me  years  ago  St/'vcnson  a<lv«need  the  go-called  menstrual-wave 
theory,  which  has  been  atccpted  by  Juhiistone,  Weltster,  Ott.  and  others. 
According  to  this  idea,  the  metabolic  processes  in  women  present  a  dis- 
tinct rhythm,  and  gradually  inerense  in  intensity  up  to  the  time  of  the 
menslnial  flow,  when  lliejt  siidilenly  drop  and  reach  their  lowest  point; 
after  this  they  gradually  rise  again  and  attain  their  maximum  intensity 
just  before  the  next  menstrual  period,  tlius  indicating  that  the  entire 
yocesa  ia  under  some  centrist  control,  ami  that  neitlicr  menstruation  nor 


1 


1 


ts 


OBSTETRICS 


oTiilation  are  directly  tlependcut  upon  one  another,  but  upon  some  general 
aad  as  jet  uuknoK-n  cause. 

The  results  following  various  operatinns  upon  the  genital  tract  tend  to 
show  that  menBtniation  is  dependent  upou  the  pi-esence  of  the  ovaries,  but 
that  ovulation  may  take  place  without  the  presence  of  the  uterus;  aa  it  is 
generally  admitted  that  the  cjompltjte  removal  otljotli  ovarieti,  which.  Hiicea- 
oarily  slops  omlation,  is  always  associated  willi  cesaatiun  of  Uic  nieusps. 
On  thp  othor  hnnd,  ths^otal  removal  of  the  uterus,  while  associated  with 
abolittuu  uf  the  iiif ustrual  flow,  exerts  no  effect  upou  ovulation,  aa  is  mani- 
fested by  the  regular  occurreuce  of  the  so-called  menstrual  inoUinina. 

A  number  of  observers  have  attempted  to  show  that  meuslrualiou  may 
occur  independently  of  ovulation,  basing  their  contention  upon  the  ocea- 
aional  continuanoe  of  menstniation  after  the  removal  of  the  ovaries.  This 
conclusion,  howcviT,  is  fallacious,  ns  in  such  cases  either  the  ovaries  had  not 
been  completely  removed,  or  an  accessory  ovary  was  present.  The  now 
wclI-cstabiisJied  fact  that  a  very  small  portion  of  ovarv-  will  suffice  for  ovu- 
lation has  been  demonstrated  by  the  occurrence,  in  rare  instances,  of  preg- 
nancy after  llu^  removfd  of  Inith  ovaries  by  competent  operators,  t*vo  eases 
of  whieli  have  lately  been  reported  by  Gordon. 

Such  observations  conclusively  demonstrate  the  fallacy  of  the  view  ad- 
Tanced  by  Tait,  Johnstone,  and  Savau-e,  that  nicnstrmition  is  regulated  by 
the  60-calh'd  menstrual  nerve,  hu<1  that  ttw  persistence  after  operrttiou  waa 
due  to  the  fact  that  this  nerve  had  not  been  iuehideil  within  the  ligature. 

Ordinarily,  the  Fallopian  tubes  take  no  part  in  the  mi^nsirual  iunction, 
and  in  none  of  my  specimens  were  there  any  traces  (if  a  bloody  fhiid  in 
them.  Oceasifumlly.  however,  tlie  tubal  mucosa  may  share  in  the  process, 
as  has  been  shown  by  the  experience  of  Thompson,  %vho  recently  reported 
B  CHsc  in  which  n  pyosalpinx  had  ruptured  through  the  abdnminal  wall, 
leaving  a  (istulous  opening  which  did  not  heal,  and  thnmgh  which  a 
alight  amount  of  bloody  fluid  exuded  at  each  menstrual  period. 

Migration  of  the  Ovum. — The  mechanism  by  which  the  ovum  gains 
access  to  the  tube  after  escaping  from  the  ruptured  follicle  is  a  ijuestiou  of 
extreme  interest,  and  one  which  has  given  rise  to  a  great  deal  of  discussion. 
The  process  is  readily  understood  in  those  animals  in  which  the  ovarii?* 
are  more  or  less  completely  inclosetl  in  a  peritoneiil  siic  into  which  tin'  tube 
opens;  but  in  women,  and  in  animals  in  which  (he  ovary  prujccts  freely  into 
the  peritoneal  cavity,  the  question  presents  greater  ditficulties  and  has 
not  as  yet  received  a  thoroughly  satisfactory  solution. 

As  we  have  already  shown,  the  fimbriated  extremity  of  the  tube  lies  in 
the  neighbourhood  of  the  ovarj*.  but  is  not  necessarily  in  direct  contact 
with  it,  the  only  organic  connection  between  the  two  structures  being 
furnished  by  the  fimhrin  ovanca,  which  is  attached  to  the  upi^.r  or  tul>al 
pole  of  the  ovary. 

Nnmeroun  theorips  have  been  advanced  to  explain  the  manner  in  which 
the  OTUui  enters  the  tube.  "Bpuget  believed  that  the  latter  became  en- 
gorged with  blood  at  the  menstrual  period,  and  that  as  a  result  of  its  be- 
coming erectile,  the  fimbria^  apjdied  themselves  to  the  portion  of  the  ovary 
I  in  -Wluch  tha  ripe  follicle  waa  aituaLed~ao  that  after  its  rupture,  Uie  ovum 
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waa  immciliatel^r  taken  up  by  the  fimbriated  cJcLrcmity  of  UuLtube.  This 
T^Wj_ho^iL-ver^has  bwii  abautloncd,  as  it  is  ditllciilt  to  suppose  thai  tlio 
tul>e  could' instiuctively  pick  out  the  exuet  portion  of  the  ovary  to  which 
a  it  should  apply  itself.  liiduieiLJ^li^'Vcd  tliat  the  ovum  was  ejected  from 
llic  folUu-le  at  the  tiniL'  of  rupture,  with  suiTicieut  force  lo  be  thrmvn 
directly  into  the  fimbriated  end  of  the  tube.  'J'his,  the  gfttiaLUid.  ejacula- 
don  theory,  for^  tinie-enjojcd  consirlerabje  vogue,  but  has  likewise  been 
^llfloUoOfid. 

At  present  it  is  generally  believed  that  the  cilia  upon  tlic  fimbriated  end 
of  the  tube  give  rii«e  to  a  current  in  the  capillary  layer  of  fluid  wliich 
^es  between  liie  varioua  pelvic  orgaas,  att  tllftt.  the  Qvyiii,  oa,  citaping 
from  the  f olUcle^  jsjaken  up  byjtKc  ^current  and  wafted  towai-ds  oue  or 
tab*?,  whence  it  is  carried  to  tlie  uterus.  The  cnn-cctnoss  nf  this 
luu*  bi-cu  ttubstiintialed  bv-Llic  ejcpiiriuicnijj]  work  *tf  PJujier,  Jani,  anil 
l4Hle-  The  former  injccled  cinnabar  and  the  latter  the  ova  of  asearides 
into  the  p^rritoneal  cavity  of  animali^,  and  found  that  they  made  their  way 
to  the  iMflvis,  when;  they  were  taken  up  by  the  tubefl,  through  which  they 
were  carried  to  the  uterus,  and  eventually  at'pt^'i''t^'d  i"  the  vaijina.  Tliis  ex- 
perimental evidence  is  re-cnforee<i  by  the  fact  that  in  certain  anij)bibian9 
large  tracts  of  the  peritontputn  become  covered  by  the  ciliated  epithelium 
shortly  before  the  time  of  ovulation.  XLiainore  thaiL-Ukel^  Imwjjvcr, -that 
ft  CQBaidiU!abiQ-£JS£at'tiQiLJ3X-tli£:^.Qga  which  escape  Irom  tha  ruptui-^- fol- 
liele  fail  to  gain  accfifla-ifl.Uie  tubes,  but  remain  in  the  peritoneal  cavity 
ictierejji£y_  pttrula^ 

la  18+i,  Biselioff  directed  attention  to  the  fact  that  not  infrequently  in 
animals  poswssing  bicornuate  uteri  one  finds  that  the  corpora  lutea  are 
in  one  ovary,  while  the  einbryos  are  developed  in  the  uterine  !u>rn  i\x\  the 
oppoaitc  side.  He  supposed  in  such  eases  tliat  the  fertilized  ova  tiad  come 
from  the  ovan*  in  which  the  corpora  Uitea  were  found,  and  had  made  their 
way  into  the  comn  of  the  opposite  side  instead  of  Into  the  one  corre- 
sponding lo  the  ovary  from  wlii^li  they  come.  This  process  he  designated 
AS  miprali4>n  oUJitJii^ ni . 

The  possibility  of  such  an  nccurrenee  in  women  was  first  carefully 
studied  by  Kimsmaul,  wlio  slated  that  it  might  be  brought  about  in  t^vo 
ways:  either  by  the  ovum  making  a  circuit  through  the  pelvic  cavity  and 
thus  paining  access  to  the  opposite  tube,  or  passing  down  one  tube,  trav- 
ersing Ihe  uterine  cavity,  and  then  making  its  way  up  tlio  opposite  tube. 
The  former  he  designated  as  i^t£ijuil,~the_ latter  aa.mtcrxud,  juigration 
of  the  OBi?^- 

External  migraiinrLoi  tjie  ovum  is  not  infre<|uentJj_ohsgrsed.  whereas 
Uiere  is  (considerable  discussion  as  to  the  possibility  of  the  occurrence  of 
internal  niigration.  We  are  unable  to  ascertain  how  frequently  cxtemnt 
migration  takes  place  in  nonnal  uterine  pregnancins,  though  it  is  prolwihly 
by  no  means  rare.  On  the  other  hand,  its  occurrence  has  been  repeiiledly 
demonstrated  in  cases  of  bicornuate  uteri,  and  those  pi-escnting  a  rudiment- 
ary horn;  and  not  infrequently  in  nni-mal  uteri,  when  one  tube  is  markedly 
diseased  and  the  other  more  or  leas  normal,  as  in  caaerf  of  hydrosalpinx  and 
iuikmmatory  lesions  of  one  tube  associated  with  occlusion  of  its  fim- 
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briatcd  extrcmitr.  In  such  cases  when  the  corpus  lutenm  is  found  on  the 
side  of  t}ie  dint_'a»MH]  lube,  it  is  inferrt'd  that  the  oviim  gaini'd  nccoi»  to 
the  uterus  through  the  uoriiial  or  only  slightly  distased  luht;  of  the  opposite 
aide.  Moreover,  the  same  event  has  not  infrequently  heen  observed  in 
oxtra-ntcrine  pregnancy. 

Kxternal  migration  of  the  ovum  has  been  produced  experinien tally  in 
anunala  liy  Leopold,  who  excised  oue  ovary  and  the  opposite  tube,  and 
found  in  a  numbor  of  such  cases  that  the  ftnimals  became  pregnant  after 
(he  oiwration.  A  vciy  convincing  case  has  been  reeonlftl  by  Kelly,  who 
rcmovfd  the  diseased  tefl  ovary  and  right  tube  from  a  patiunl,  leaving  the 
normal  right  ovary  and  left  tube  behind.  Fifteen  months  later  the  woman 
vaa  delivered  at  term,  and  seventeen  months  after  delivery  the  remaining 
lube  was  r«>mnv(H]  for  a  niptured  extra-uterim^  pregnancy. 

1  hnw  fxaniint'd  spocimcns  from  6  uises  of  fxtra-utt-rine  pregnancy, 
which  apparently  offcrcfl  incontrovertible  evidence  of  cxivmal  migration 
of  the  ovum,  the  corpus  luleum  being  found  in  the  ovary  of  one  side  and 
the  pregnane)'  in  the  opiwsite  tube.  The  sanit*  condition  was  beautifully 
excmpliticd  in  a  epecinu-n  which  Dr.  If.  C.  Coe  sent  me  for  examination. 
In  this  case  the  right  tube  had  twice  been  the  seat  of  cxtra-uieriiie  preg- 
nancy. The  first  pregnancy,  which  dated  from  several  years  before,  was 
situated  in  the  isthmic  portion  of  (lie  tube,  the  ftetus  having  become  con- 
vertcil  into  a  Hthopaxlinn  which  completely  blocked  the  lumen.  External 
to  this,  and  occujiying  the  lateral  portion  of  the  tube,  was  a  freshly  rup- 
tured four  months'  pregnancy.  Tlie  right  ovary  waa  small,  atrophic,  and 
covered  hy  adhesions,  while  the  left  contained  the  corpus  lutenm  of  preg- 
nancy. It  was  apparent  in  this  case  that  the  ovum  must  have  been  fer- 
tilized, s«>on  after  leaving  the  left  ovary,  by  a  spermatozoon  wlut^h  had 
made  its  way  up  the  left  tube;  after  which  It  had  been  carried  to  the  right 
tube  and  bad  pas-sed  dtnvn  it  until  arrested  by  the  lithopa?dion,  when  it 
underwent  further  development. 

Sati&factory  evidence  has  not  yet  been  adduced  in  favour  of  the  occur- 
rence of  internal  migraiion  of  the  ovum,  and  it  is  hanlly  jwjssiblc  that  such 
prot)f  can  ever  be  brought  in  the  future,  though  its  thoorttical  possibility 
cannot  be  denitHl.  SehaelTer  and  Veit  havp  conclusively  deirionstrated 
that  the  specimens  which  were  formerly  relied  upon  to  establish  its  oc- 
currcnt'i'  :ire  open  \>\  other  atul  simpler  nxjilnnntions. 

Place  of  Meeting  of  the  Ovum  and  Spermatozoa. — During  coitus  the 
semen  is  deposited  in  the  vagina,  and  the  question  arises,  How  do  the 
spermatozoa  contained  in  it  make  their  way  into  the  uterus,  and  when  and 
where  do  they  come  in  fontai't  with  Ibe  ovum? 

The  numlH'r  of  spemmtozua  contained  in  a  single  ejaculation  is  marvel- 
Imu,  and  has  been  cstimatc<l  by  l-ode  at  32G.257,900.  Various  exptana- 
tMM  of  the  method  by  which  they  gain  access  to  the  uterine  cavity  have 
ladnnced.  the  nioj^t  widely  known  being  the  aspiration  theory  of  T^iix- 
■rWcmirh,  and  Beck,  and  the  loucus-plug  theory  of  Kristeller.  The 
observers  held  that  the  external  musclee  of  the  uterus 
during  coitus  and  comprt'ss  the  uterine  cavity,  info  which 
L-Jihen  rt^laxatlua  occurs.    Kristeller  believed 
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thai  at  the  height  of  the  orga«m  the  thick  tenacious  mncus^  whioh  is  usually 
found  in  the  cei*vix,  is  farced  down  for  a  short  distanee  into  the  vagina, 
where  it  becomes  covered  with  spennatozoa,  after  which  it  returns  to  its 
orij^innl  position  and  carries  them  with  it. 

It  cannot  be  detiied  Ihat  pperniatozoa  may  gain  access  to  the  uterine 
aivity  in  either  c»f  iht'Se  ways  in  a  certain  nuntbcr  of  cases;  but  in  the 
J^ajflrity  of  instances  it  is  probable  that  thc\^n]ia\^niake  their  way  thither 
lyy  t^oir  own  at-tivity.  That  this  view  is  correct  is  demonstrate)!  by  the 
instances  of  pregnancy  following  iniiJerfcH-t  coitus,  and  those  which  have 
been  observed  in  women  with  unrupluix-d  hymens.  Furthermore,  it  has 
been  shown  by  Henlc  that  spermatozoa  can  move  at  quite  n  rapid  rate, 
being  able  to  travel  a  distance  of  1  centimetre  in  three  minutes. 

It  was  faniifrly  tiutght  that  impreifnaiifin  normally  cMTurred  in  the 
uterine  cavity,  and  it  was  believed  by  Tail,  Wydcr,  and  other  observers 
that  conjugation  was  favoured  by  the  direction  of  the  currents  produced 
by  the  cilia  of  the  uterus  and  the  tubes,  the  former  I>eing  directpd  from 
Wl^w  upward,  and  the  latter  frcmi  above  downward,  so  that  the  two 
met  in  the  upper  part  of  the  uterine  cavity.  Thus,  the  ciliary  cur- 
rent would  favour  the  entrance  of  spemiatozoa  into  the  uterus,  while  ren- 
dering impossible  their  enlrf  into  the  tubes,  except  in  diseased  ccinditions. 
But  in  vitw  of  the  observations  of  Flufiiieier,  Mandl,  and  others,  wliich 
show  that  thn  ^liary  current  is  directed  from  above  downward,  in  the 
uterus  as  well  as  in  the  tubes,  it  is  apparent  that  this  theory  must  be  aban- 
doned, and  it  must  hv  admitted  that  tlu>  spermatozoa  have  to  make  headway 
against  the  current  from  the  time  they  enter  the  internal  os. 

It  is  probable  that  spermatozoji  can  nearly  always  be  found  in  the  tubes 
of  married  women,  into  wliicih  Ihey  make  tlieTr  way  by  their  own  motility. 
Living  spermatozoa  have  been  observed  in  the  tubes  of  women  by  Birch- 
Hirsehfcld  and  Pidirsson,  and  it  is  a  well-known  fact  that  they  retain  their 
activity  in  the  tubes  of  the  bat  for  many  months.  Years  ago  Hischoff 
showpd  that  tliey  could  Im*  fnim<l  on  tlic  surface  of  the  ovaries  of  animals 
for  a  certain  length 'of  time  after  <-npuhition,  and  the  occurrence  of  ovarian 
pregnancy  demonstrates  that  the  same  may  occur  in  women. 

From  (he  (^vifh-nce  .-iviiiliTlile.  it  appears  to  be  tolerably  satisfactorily 
demonstnitcvl  tluit  in  women  who  eopulale  at  frequent  inler\'a!s  the  tube 
must  be  regardeii  as  a  species  of  recejiiaculum  seitiinis,  in  which  spermato- 
zoa are  always  present  and  waiting  for  the  ovum,  and  that  fertilization 
usually  occurs  in  the  tubes  and  only  rarely  in  the  uterus. 
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Formation  of  the  Foetal  Membranes. — In  llie  prosent  work  we  shall  not 
atU'iii[»t  to  traa:  ihv  i\v\c\o[mivni  uf  tlie  ovutn  Itirough  all  jts  slajji's,  l>ut 
ill  consider  only  tliosc  chanK-.-s  whieli  are  dircelly  concenied  in  tho. 
irmalion  of  (he  fivtal  moinbraiu-j.  «nd  tlio  placonta.  For  •IfUitt'd  infor- 
mation concerning  the  gpnenil  devalopnient  of  the  embryo,  the  studc-nt  is 
reft.-ni.d  tu  ihv  t^tundanl  works  iipuii  finbryolujry. 

Uaturation  of  Ovum. — The  ovum,  m  it  occurs  in  the  mature  Graafian 
follicle,  iajiot  adapted  for  fyrtilization  and  further  development  until  It 
has  undergone  certain  changes  more  especially  noticeable  in  its  nucleus, 
which  may  be  regarded  as  signs  of  maturation.  The  process  Las  not  aa 
yet  been  proved  for  Ininmii  beings;  but,  as  it  ha*  been  observed  in  all 
the  lower  aniniala  wbieli  have  been  utiidied.  It  is  reasonable  to  suppose  that 
it  also  occurs  in  man.    The  changes  are  supposed  to  begin  just  before  the 
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rupture  of  the  follicle,  and  to  be  completed  while  the  ovum  i?*  in  the  nppcr 
portion  of  the  tube,  though  occaaioually  they  may  lake  place  wliih*  it  is 
still  within  tho  ovary,  .^obottii  has  recently  made  nn  exhaustive  study  of 
the  process  in  the  mouse,  and  it  is  from  his  article  that  most  of  our  state- 
ments are  taken. 

When  the  process  of  maturation  is  about  to  begin,  the  germinal  vesicle 
approaches  the  surface  of  the  ovum  and  appears  to  become  snuiller,  while 
at  the  same  time  its  membrane  disapjiean*.  It  gmdnally  becomes  lew  and 
lesa  distinct,  imtil  finally  its  eituulion  is  indit-ated  by  a  elear  area  sur- 
rounded by  deutoplasm,  which  is  traversed  by  many  radiating  linos.  In  a 
short  time  this  area  becomes  transformed  into  a  typical  caryocinelic  or 
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mitotic  fiipaiB  (Fig.  77),  which  undergoes  tlic  usual  changes  and  soon  be- 

cuiiit'S  ij|)indle-8liaped.    The  spinille,  when  it  (iret  appears,  is  situated  tnn- 

;entiiilij  to  tlie  surface  of  the  ovuni,  but  lalei'  lurns  and  becomes  per- 
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pundicular  to  it.  The  chrqinaiin  of  the  ajtinijle  then  becomes  rearranged 
and  a  ivpical  dvaster  is  formed.  Division  rapidly  ensues,,  and  the  new 
nucleus  ni*arest  the  surface,  with  the  portion  of  protoplasm  surrounding 
it,  is  cttt_Qff_  from  the  regt  of  the  ovum  and  comes  Jo  Uq_  between  it 
and  the  vitelline  membrane.    In  (his  way  is  formed  the  firstjwMr  Z'otjjj'' 

Within  a  short  time  i^innlnr  fli^inn-^-s  take  plate  in  the  remaining  por- 
tion of  tlie  nucleus  of  tlie  ovum,  auil  a  si'cond  pohir  body  is  formed  and 
cast  off.  The  portion  nf  tht;  originut  nucleus,  wliich  rcnmins 
within  the  ovum,  is  known  as  the  frmak  [jroifvclrvs. 

The  nuirihcr  of  polar  bnrhep  which  ure  <'ast  off  varies.  In 
most  animals  two  are  usually  found,  but  in  the  mouse,  ac- 
cording to  Sobotta,  it  is  exccptiiuial  to  find  moru  than  ouu. 
The  polar  bodies  are  the  result  of  typical  division  of  the 
ovum,  and  their  whole  history  forces  us  to  reganl  them  as 
cells  homologous  with  ova.  t'<msi'4]Uimtly,  wlien  tw(»  pohir 
bodies  are  formed.  Ihu  female  pronucleus,  and  more  espe- 
cially the  chromatin  bodies,  which  are  constant  and  can  bo 
coimtecl,  n>present  half  of  the  original  germ  nucleus  before 
the  polar  bodies  wert-  given  ofT,  and  half  <if  llm  nund>er  of 
nuclei  characteristic  of  the  given  species.  The  ovum  is  a 
quarter  of  the  primitive  germ  cell,  which  in  maturing  has 
been  broken  up  by  two  divisions  into  two  polar  bodies  and 
the  ovum. 

Various  theories  have  been  advanced  by  Minot,  Wcis- 
mann.  Kollmann,  and  others  in  explanation  nf  the  proceas, 
but  none  of  them  arc  very  satisfactory.  Tn  the  present  state 
of  our  knowledge  it  must  be  admitted  tliat  we  are  ignorant 

its  cauw  or  significance,  and  must  be  content  with  the  knowledge  that 

oecurrence  is  a  necessary  preliminary  to  the  fertilization  and  further 
development  of  the  ovum. 


8pi!iiM*m«uA. 
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Fertiliiation. — By  fcrtillzutioD  wo  im<ler»taii(l  the  union  of  a  spcrmato- 
looa  anil  the  iimturc  ovum.  Each  spermatozoon  con:9idt8  of  throe  portions 
—the  bcad>  Xaii,  and  intemiediute  ]>ortu>n.  The  heotd^^jS  somewhat  th- 
UKulflr  i"  shape  ant]  flattciied  from  side  to  side;  it  contains  a  cerljiin 
amount  of  c}iroinatin,  wliich  Is  derived  from  the  niotiier  cella  of  the  itut- 
tielo  (Ki}{.  S3).    Each  spemiatozoon  must  be  regarded  as  a  distinct  cell,  and 
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each  K<Tin,  as  compared  with  the  ovum,  represents  a  fourth  part  ^the 
primitive  ^onn  cell,  from  which  four  siHTms  ori^c  bv  twu  divisions.  Its 
elructure  \«  one  half  of  that  characteristic  of  the  nuclei  of  the  species, 
tntrrpi tinted  iH'twet'ii  (he  long  tail  and  the  head  is  a  small  cylindrical 
UhIv,  the  intermediate  portion,  lo  which  is  attached  the  tail.  The  sper- 
luatoitw  an*  euduwi'^l  with  mnrked  motility,  derived  from  the  rapid  vibra- 
tion of  their  tails,  and.  ace<»riliDg  to  Henle,  can  traverse  a  distance  of  1 
t'cntinietre  in  thnn*  minutiv. 

.\fl  has  a1n<ttdy  iKfn  }Ktinleil  out,  the  9p<>miatuzoa  and  ovum  usually 
come  together  in  the  lateral  portion  of  the  tube,  which  may  be  regarded 
l»  a  dpoeie*  of  roeeptaculum  seminia,  althouj^h  in  rare  instanc«a  the  mc«t- 
ini;  may  takv  place  on  the  surface  of  the  ovarj  or  even  in  the  Graafian 
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fuUirk  W  ift  do«m«i*l«t<Ht  by  th*t  oct-urrence  of  orariin  preginaney.  More- 
owr,  SIntti  ha»  nhown  that  in  S^^re^c  their  union  oo  the  saximx  of  the 
ovary  i»  uul  of  i»fT\>iurnt  \Hvurr\'mv. 

Ill  thr  lower  aiiiinal#  m  which  the  )\roc«M  et  hrtQaalioa  W  been 
»l\ulle»l.  Ihfl  ovum  I*  fu»u»d  in  the  lateral  end  of  the  tubft»  suirMBd«<l  by  • 
evviuidei-«Ue  uuniU'r  i^f  iiivnuat\%x\Wk.  a*  ttuuty  w  W  bftTU^  b««tt  counted 
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about  a  single  ovum.    They  rapidly  penetrate  the  vitelline  membrane,  but 
it  api)ear8  that  only  one  of  them  makes  its  way  into  the  ovum,  and  that 
after  itji  entry  the  suiJcrlicial  [jor- 
iion  of  the  latter  becomes  imper- 
vious to  other  spermatozoa. 

AitfiT—liui  Jieail  ha*— ttttUited 
tlxii  j.vum  the  tail  rapidly  ili£a(>- 
pcars,  and  in  a  short  time  noth- 
ing is  left  of  the  original  eper- 
niatozoon  but  a  small  Hpindlc- 
ahaped  mass,  ilicjnak  pronuclevs 
(Fig.  79).  This  rapidly  makes  its 
way  to  the  centre  of  the  ovum, 
where  it  meets-and  fusea  with  tlie 
female  pronuelous  Ut  furuL  the 
^egiuentation  nucleus  (FigB.  81 
Mri  62).  It  is  therefore  apparent 
that  in  the  species  atuclifd  half  of 
the  chromatin  of  the  segraenta- 
tton  nucleus  is  derived  from  the 
original  nucleus  of  the  ovum,  and 
half  from  the  luad  of  tlie  8pcr- 
matozouu. 

Development  of  the  Ovum. — Soon  after  the  appearance  of  the  aeg- 
mentation  nucleuB,  tran'ociuetie  clianges  take  place  within  it  and  give  rise 
to  a  typii'al_nucWar  spindle,  which  is  soon  converted  into  a  dyastcr,  to  be 
speedily  followe<l  by  the  division  of  the  ovum  into  ivco  cells  (Figs.  85  and 
86).    Kuch  of  these  in  turn  divides,  giving  rise  to  four  cells,  though  So- 

botta's  investigations  on  the  mouse  show 
tlial  one  of  the  original  cells  segments 
earlier  tlinn  the  other,  so  that  we  next 
have  three  irells.  This  process  of  cull  divi- 
sion or  segmentation  goes  on  until  the 
original  ovum  becomes  converted  into  a 
mass  uf  vvWs,  which  is  desigiuiti^d  as  the 
nioniia  or  mulberry  mas3  (Fig.  89). 

Fluid  soon  appears  in  the  mulberry 
mass  and  forces  the  cells  to  the  periphery, 
thus  giving  rise  to  a  vesicular  structure 
consisting  of  a  single  layer  of  Cflls  which 
surround  a  cavity  filled  with  fluid — tho 
.Bfigmcatation  cavity.  The  entire  strnc- 
tui'C  at  this  time  is  known  as  ihc.blasiodsr' 
mic  vfKir!^,  which  in  the  rabbit  and  many 
other  animals  is  still  surrouufled  by  the  vitelline  membrane  (Fig.  i)0),  where- 
as in  the  mouse  the  latter  disappears  before  the  fonnation  of  the  mulberry 
mass. 

In  a  short  time  a  collection  of  cells  can  be  noted  at  one  point  on  the 
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inner  surface  of  the  lilastoclnrraic  vesicle.  This  is  known  ae  the  inUrnal 
^ll-mass;  while  the  single  layer  of  cells  forming  the  wall  of  the  vesicle  is 
frcquenlly  spoken  of  as  the  (>rimii.ivexht>ri(m  (Fig.  91).    When  vit-weil  by 

traiismiLlc'tl  li^ht  the  internal  tell-inass  ap- 
pears Jarkt-r  tlmn  the  rest  of  the  surface  of 
the  blastodermic  vesicle,  and  hence  is  called 
the  marula  rmhryouaUs.  Scctiong  made 
UirougTi^Tt  at  tins  point  show  that  it  is 
cuniposed  of  several  layers  of  cells,  those 
nciireat  the  exterior  being  eciotleniial,  and 
those  nearest  the  segmentation  cavity  en- 
lodrrmal. 

This  etajje  of  development  has  not  as  yot 
hcen  observed  in  the  human  oviim,  but  as  it 
has  been  dcmnUfslrati'il  in  the  ova  of  the  vari- 
ioui*  species  of  miimuls  wkich  have  been 
'available  for  study,  there  is  nn  doubt  that  it 
occurs  in  all  mammalH.  These  changes  are  supposed  to  lake  place  while 
Uie  ovuni  is  making  its  way  through  the  lubes,  which  is  LuHeved  to  occupy 
a  period  of  frcni  five  to  seven  days,  since  the  only  human  ovom  thus  far 
found  in  transit  through  the  Fallopian  tuhc  was  discovered  by  llyrtl  in 
iU  uterine  end  five  days  after  the  cessation  of  the  menstrual  period.  The 
earliest  hunmii£)i*uin  appearing  in  the  ulcrjue  cavity  was  recently  described 
hy  Peters,  and,  although  he  consiik;rs  it  to  be  only  tliree  days  old,  cer- 
tainly presents  a  tolerably  a<lvflnt'ecl  stage  of  developnicnt. 

As  the  cells  eompusiug  the  internal  cell-nia«*  prulifurate,  they  give  rise 
to  a  round  or  oval  area  at  one  point  on  the  surface  of  the  blastodermic 
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vesicle — the  ai^ryojiic  aren — which  at.firat  consists  of  two  layers  of  cells 
representing  the  ectoderm  and  entoderm  i-esfTectively.     One  uf  the  earliest 
human  ova  showing  this  coudititm  mu^^  describe*!  by  Keicliert.     It  was  oval 
in  shape,  about  the  size  of  a  pea,  and  partially  covered  by  villi  (Fig.  92). 
Specimens  presenting  this  stage  of  development  arc  readily  obtained 
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from  iho  lower  aimnals,  cBpocially  ralibits.  In  them  the  embryonic  area, 
when  viewed  hy  tfansniilled  liglit,  is  Hirst  round,  hut  Uiter  oval  in  shape, 
and  pregeijta  a  dark  ceatre  amLn  light  perit>hery,  which  arc  designated 
rttsiic'clivdy  as  llie  fff?tt. 
o^aca  and  the  ar^a  jteUu^ 
cida  (Figs.  i»3  and  94). 

The  embryonic  area 
soon  bceomes  slightly  ele- 
vated above  the  gyneral 
surface  o£  tlie  Ulaittoder- 
ifilc  ve#iclp,  and  now  forms 
what  Is  known  as  the  fiikL 

hnjunic  .ihieUi;  its  dilT^-rcnlialion  into  thv  area  o]ittf:a  and  the  area  pellii- 
clda  is  dvie  io  lliu  vai-yin^j  nundx-r  of  c<'lls  conqjosing  it,  innsmuc-h  as  they 
are  arranged  in  several  layerst  in  the  former,  whereas  in  the  latter  ^lnIy  two 
can  be  made  out.    A  fcM-  hours  later  a  darker  zone  appt-ars  at  uuo  end  of 

the  embryonic  shield  and 
soon  exceeds  it  in  size 
(Fig.  'JH).  This  is  the 
mesodemiic  area,  which  on 
section  is  seen  to  be  made 
up  of  Rpiinlh'-shaped  and 
triangular  rclU.  Fig.  97, 
rt' p rcscn t iug  a  section 
through  the  embryonic 
area  of  a  rabbit  at  this 
stjigc,  shows  (listiuirlly 
that  it  is  made  up  uf 
three  layers  —  ectoderm, 
mesodenn,  and  entoderm. 
The  mcsodermic  aiatk  lupidly  increases  in  sizr,  and  soon  forma  a  complete 
layer  insifle  the  blastodermic  vesicle  just  bent'Hth  the  ectoderm. 

A  little  later  there  appears  in  Uie  middle  of  the  embryonic  area  a 
fllight^diyicgafiioii — tlie  priudiive  streak — -vvhifh  is  hounded  on  cither  sitlo 
byja_fl)''gbt  aUTiition — the  primitive  folds,  fiiaf  Spec  1ms  described  a 
human  ovum  from  the  early  part^f  the  second  week,  which  presented  this 
stage  of  development.  In 
it  the  embryonic  area  was 
OJ  millimetre  long,  and 
the  primitive  streak  ex- 
tended thronghont  its  en- 
tire length  (Figs.  98  and 
103i.  A  little  later  a  sec- 
ond depression — the  mf<l- 
uijnrtf  ifronre — ap])eara    in 

front  oX  the  primitive  streak.  It  is  bounded  on  either  side  by  an  elevated 
fold— the  medullary  ridges — which  converge  anteriorly  to  fonn  the  licad- 
folda.    The  medullary  groove  is  in  the  sariiu  ILue  with  the  primitive  stre;ik> 
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but  never  unite*  with  it;  while  the  medullary  folds  diverge  poeteriorly  and 
inclose  the  anterior  end  of  the  primitive  streak.     Ad  ttiu  ovum  bt-cunnjs 

older  the  medullary 
groove  and  folds  rap- 
idly incrt'iUff  in  size, 
while  the  primitive 
^jr^.         .,  ■^^^•-r-r^'^i^j^  streak  remains  btation- 

/fefy"^ .,-.  'v^^^^^^^^'^'wh^  ^Tj  *'*  *^^8t  in  a  short 

/Tjj^^^H^^^^H^^^^Vl^  v^f'  time       occupies  uuly  a 

small    portion    of    the 
embryonic  area. 

(iraf  Spce  has  aIiK> 
described  a  human 
ovum  bclonjjin^^  to  a 
Btaji^  Ji  liUlo  later  (lian 
that  rejireBcntwl  in  Fig. 
98,  ia  which  the  em- 
bryonic area  was  2 
millimetres  long.  The 
Btructurcs  occupying  it 
ai"e  clearly  shown  in 
Fig.  100.  The  medullary  groove  and  primitive  streak  arc  not  in  the 
same  plane,  but  the  Inltcr  is  bent  almost  Jit  right  angles  to  tin'  fonner  and 
occupies  the  inferior  end  of  the  embryonic  area.  Between  the  two  is 
a  sraall  opening,  the  n/urtnleru' 
coflo/,  wln'ch  servos  to  cornn'ct  the 
ectotlcrm  with  tlu^  entoderm. 

The  niedullai'v  groove  and 
folds  result  from  the  prolifera- 
tion of  the  ectoderm,  and  from 
them_the  central  nervous  system 
»  developed. 

While  these  changes  are  taking 
place  on  thp  surface  nf  tin;  t;mbry- 
onic  area,  others  of  no  less  impor- 
tance are  going  on  in  its  depths, 
which  result  in  the  formation  of 
the  T.yPftdr'"'"'^  structure.  On 
either  side  of  the  itiednllary  canal 
can  be  obser\'cd  a  slight  thicken- 
ing— the  K<>j^iu;ntaL  Jayer  (the 
Stamm/.oni>  of  the  Cermans),  out- 
side of  which  is  a  thinner  layer — 
the  parietal  zone  (Fig.  101). "  The 
segmental  layer  soon  becomes  lU- 
^ded  np  into  a  number  of  more  or 

Teas  cuboidal  masses  of  tissue  on  either  side  of  the  medullary  groove,  which 
are  variously  designated  as  protsvertcbnE^  priniury  segments,  or  mcfiohlaslic 
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litca;  frfllSSggBgJlic  musculature  of  the  dursal  portion  of  the  body  is  de- 
The  parietal  zone  is  also  made  up  of  mesodcnii,  and  soon  becomes 
ffiiidedinto  two  layers  whieh  inclose  a  cavity,  the  cftlowe.  Tbe  outer  layer  is 
covej^'d  b}'  tictndurin,  and  is  dedicated  ai<  the  somaiopkure,  while  the  inner  ia 
Imed  by  eulodi-rni  aud  is  called  tlie  splatichnopkitre.  From  ajmrl  uf  liie  for- 
mer the_ anterior  and  lateral  abdominal  walls  are  dcyelopuil,  while  in  many  of 
ifielower  animak  iti»  greater  portion  gives  rise  to  tlie  chorion,  and  amnion. 
Thus  far  wo  have  considered  the  growing  ovum  as  Keen  from  without; 
It  the  study  of  the  microscopical  sections  through  it  aid  us  still  further 
m  understanding  its  development." 
Fig.  OS  represents  a  section  through 
tiie  cmbryoniu  area  at  an  early  period, 
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id  shows  tliat  the  greater  part  of  the  blast'idcnuiii  vesicle  is  composed  of 

iJajrera  of  cells,  the  edodfrm  and  llic  entoderm.    In  the  region  of  the  em- 

lic  area  the  ecjiiderm  is  arranged  in  several  layets^ whereas  the  ento- 

jpiiaisls  of  asingltnaycr.    B'ig.  07  rcpri'st'nts  a  sfi;tlon  through  tlie  em- 

'onic  area  of  a  rabbit  at  a  Utile  later  stJLge,  and  shows  three  distinct  layers 

^todcrm,  me.soderm,  and  entoderm.    In  Fig.  102  the  embryonic  area  of  a 

ten  te"8h6wTi  at  a  still  later  period  of  development;  the  me<lullary  groove 

id  notochord  are  well  marked,  and  the  mesoderm  has  become  thickened 

to  form  the  segmental  layer. 


92 


OBSTETRICS 


Fig.  103  shows  a  section  through  Graf  Spec's  youngest  pvnm,  in  which 
the  three  layers  are  clearly  differeutiated,  and  the  dorsad  .tartifin  of  the 
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embryo  is  covered  bv  amnion.    Fig.  104  shows  a  human  ovum  at  a  later 
period,  with  a  well^eHheiTniwhillary  raiial  and  a  niarkfcl  in(T<'-ane  in  the 

iiHfHodpfniic  Biniftures. 
A.  From  the  ectoderm 
are  iji?vcI_oi)cd  the  cen- 
tral nervous  system 
an3  the  cuUji«ou8 
afouctures;  from  the 
'i.  meaodenn  are  derived 
tlie  miijioulur  and  cir- 
culatory portions  ol 
the  body,  Iho  ri-pro- 
tUietivc  organs  and 
the  conm'ctive  -  tissue 
fnuiiework  of  the  Ta- 
rious  other  organs; 
•i^^vhile  the  entodmn 
gives  riw?  to  the  di- 
gegtive  tract  and  the 
organs  which  are  more 
or  letifi  intimately  con- 
nected with  it. 

In  the  chicken  and 
many  '  mammnlH  the 
chorion  and  n  m  n  ion 
are  not  formed  until 
the    [>arietAl    layer    of 

Pi«.10».-Ci.o«M«onoir™»ronORArSPKK-*Vot:»owrTOrr».        ^^^    UUfWidnrm    haa   bc- 

_  ,      .       ,  n     ■  . .  u     _.       J  come    well    developed 

W.L,  Mitodonu :  »«..  (MModerm.  ft?d,  together  with  the 
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ectoderm,  has  been  ditfcrentiatod  into  the  «oniatopleure  and  splanchno- 
pTpure;T)»tin^l  of  the  very  early  human  ova  thus  fai*  described,  tlie  chorion 
and  anmiun  arc  hcU 

dpveloi^,  while  the  ^  ^^         M    ,^^^^s^  ^ 

'einbr}'o  itself  is  in  a  ^^ »  i^V** ^i/lV> '  •iSv^^ti -^>, 

very  r  »  d  i  ni  e  n  t  a  r}' 
condition.  This 
would  appear  to  indi- 
cate that  in  man  and 
certain  nianitnals  tliey  fe**^*  'T' ,^x 
arc  formed  in  a  man- 
ner    diifcreat  _ .  from 
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Pia.  liH. — SicnoN  niBounn  Sfkc**  0:.DtR 
OvLTM  (^£>D  or  SxooXD  Wsxk). 

Am.,  auinioii :  eet^  «cUKli:nii ;  mtM.,  iiKWKJdrco  ;  ntf,,  mtodcnn ; 
U.,  tatAaWaxj  groor«. 


fliat  ufiually  ^actihfd 
for  the  -lowt!r  animals. 
Amnion  and  Cho- 
rion in  the  Chick.^ 
We  siiall  now  brii'fly 
coQ»ider  tht!  forma- 
tion of  thf  chflxiou  and  amnio"  i"  Hig  phii-k-pn  and  many  of  the  mammals. 
"While  the  ehanpes  which  we  have  just  described  art  taking  place  in  the 
embryonic  area,  the  entodennand  mesodenn  ejctend  around  the  interior  of 
the  blaatodormic-  vesicle,  so  that  in  a  sliort  tiuii?  its  walls  are  made  up  of 
threejayere,  except  in  the  region  of  the  embryonic  area,  where  quite  a 


amnion 


bauclt3li«l 

'sllantois 


foetu! 


•hind-gut, 


fore-gut 
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sac 


Via.  106. — Dllobak  •Howmo  LoKOtTCOiXAt.  Si:i:iion  maotroK  U.uciiauak  EMDRro,  suowimo 
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number  are  present.    At  this  period  the  cavity  lined  by  entoderm  occupies 

the  ^oater  part  nf  the  onini  nnfl  is  designated  as  the  tjoR-sac. 

After  the  segmental  and  pariijial  zones  have  been  developed^  and  tho 
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Utter  has  become  differentiated  into  the  somatopkure  and  splancktwpleun, 
the  fonnntion  of  thi;  frrtal  riieinbrant's  hy^'ins,  and  jjart  of  the  yolk-aac  18 
taken  up  into  thu  einbr^o  to  furm  Ute  intL'sliiml  tract. 

At  either  end  of  the  embryonic  areata  fold  ol  fiomato^eujc  makes  its 
appearance  and  gniduallv  arches  over  the  cephalic  and  caudal  extremities 
until  the  two  portions  meet  together  in  the  middle  and  thus  form  a 
doubie-laycn-d  sac  which  surrounds  the  cmbrvo.  The  inner  laj:er_  con- 
sists ofectodcrm  withm  and  mcsodcnn  without,  and  i«  dr^ignatod  as  the 
^ninion;  the  outer  layer  consista  of  mesoderm  within  iiiHi  .-.  todnrra  with- 
out, ajid  is  known  as  tli'  "^^  'l:~wTiiE'  TTi--  cniiy  i.ilw.  rn  Jjie  two  is 
calje^fficfixtrtembrj'oii,.  .-.    Accorfimp  1..  Miii..i,  Lli'-refore,  "  the 

oHorion  is  all  of  the  eitra-embrj-onic  portion  of  the  somatoplcure  which 
does  not  enter  into  the  fonnation  of  the  anmion."    WTiile  ihe_QUler-P0t 
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Fio.  106, — DiAOiiAH  tBowuro  TKAXflTBiuR  Seiti^x  tiikovor  Mammauak  EmitTOi,  »notmn 

F«llMArU>!(  u»    Akxiun. 


Uqob  of  tlic  aomatopleurc  arc  taking  part  in  the  fonnation  of  the  amnion 
and  chorion,  those  nearer  the  embrj'O  become  folded  inward  and  downward 
to  form  it-8  abdominal  wullfj. 

Coincident  with  tbesf  ihnngcB_the  bplanclinopleure  becomes  separated 
throu^out  tlie  entire  extent  of  the  ovmii,  sfi  that  it  completely  surrounda 
the  yolk-sac,  which  then  bocomca  a  definite  orpan  lined  within  by  ento- 
derm and  witliout  by  mesoderm,  and  separated  from  the  ch(jrion  by  the 
cielome. 

As  the  body  walls  become  developed  at  the  head  and  tail  ends  and  sides 
of  the  embryo,  the  u^Qcr-portion  oJt  the  yolk-sac  hrrom^R  inely^pd  within 
ita  body,  when*  _it^J5>rmg  the  priniitive  gut.  and  bpromes  more  or  less  sopa- 
rated  from  the  rest  of  tlie  yolk-sac  by  the  infolding  of  the  soinatoplcure 
which  forms  the  nhdominni  wnlls.  This  condition  of  atTairs  is  well  iUus- 
tratwl  in  Figs.  lOT)  and  106. 

Almoflt  as  aooa.^  the  furuiation  of  tlic  hiad^uL  i&bej^un,  a  small  off- 
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sllOOt  eXtytnk   from    its  Pa»(1n1    P1ft''f""*yj    w^ifh    ia-ma^U  up    nf  txntnAopn 

inUTiially  ami  iiiesQilGrm  rxlornflPy  Thia  in  Hw  ^//^mf.^n  winch  under- 
gocd  iiiurked  Uiivelopmenl  in  many  animals,  but  in  man  remains  in  a  nidi- 
meutary  condition.  Jn  many  animals  it  beconios  converted  into  a  vesicular 
structure  which  soon  accupips  a  i-(>nsi<li)nihlR  [HU'tion  of  Ihe  exl.m-t'ni- 
bry<»nic  wnlDnie,  until  it  rwtcli»-"a  ilu;  iuiuT  surface  uf  the  chorion,  to  whieli 
it  applies  itself,  and  with  which  it  soon  becomes  intimately  connected. 
The  und>ilicjit  Yc^elg__g|>n:iid  nut  ovtt]:-  ilM-alUntiols,  tltrouffh  which  they 
areulthiiatt'ly  tlltilrltiuh'il  to  the  _cli<>rinn  and  thus  bring  ahout  intiiiuttc 
viuteulai-  conneelTona  between  the  vessels  of  the_cnibryQ  and  those  of  the 
mother.  ~  ~" 

When  the  allantoic  vesicle  is  highly  developed,  as  in  the  calf,  it  also 
serves  another  iiii[H)rtant  function,  ns  inlii  it  a  large  part  of  the  urinary 
eecretion  of  the  oiubrvo  is  passed. 

Formation  of  Chorion  and  Amnion  in  Man. — TIic  earliest  human  ova 
thus  fur  detiiTibed  poi^-i^s  a  ^^ll-develuped  chorion  and  amnion,  wliije  the 
embryo  itself  is  in  a  far  more  rudimentary  stage  of  develupment  than  is 
t&c  case  with  most  nmnunals  nt  llio  time  of  the  fommlion  of  the  somato- 
pleure  and  Bplandinopleure.  Accor<lm^ly,  it  n]ipears  rca.>«>nahle  to  sup- 
pose that  thiWG  stnu;ture«  are  fonn<«l  in  man  in  a  manner  different  from 
that  which  obtains  for  most  of  tlie  lower  aiiimals. 

Peters's  specimrn,  which  was  fniin^^l  in  the  utenis  of  a  woman  who 
committed  suii^ide  three  days  rtfler  missiTi*.'  her  meusfnial  periorl.  is  the 
ytmntjtsi  human  tnmm  with  which  we  are  actpiainled.  It  measured  l.(i  X 
0.8  X  0.9  millimetre  in  its  various  diametei's.  and  presentwl  a  wcU-derel- 
nped  chorion  and  a  wry  small  amninn.  Plate  IV  represents  a  section 
through  the  portion  of  tl<'<-i<hia  in  which  It  wiis  cuihrddtM],  and  kIiows  that 
the  chorion  is  made  up  of  two  layfrs — a  tjiin,  inner  Jayer  of  connective 
tissue  which  i.s  poor  in  ceMs  and  fomis  the^  lining  of  the  cwlomic  cavity, 
and  aiTouter  layer  composed  of  many  layentofepithelial  cells.  These  wlls 
foiTu  a  capsule  of  viiryirig  thickiiesji  about  the  periplicrv  of  tin*  ovum,  and 
are  designateti  as  the  irojifg'Qki^l.  which  in  Peters's  opinion  represnnts  the 
primiiiYe_ectodejm  of  the  ovum.  The  majorily  of  the  cells  are  dist-inclly 
epithelial  in  appearanct?  and  pnsseas  well-marked  roundish  or  cuboidal 
bodies  and  vesieidar  nuclei.  ScHttercd  between  Ihem  are  masses  of  proto- 
pltutm  which  show  no  sign  of  rlivision  into  Imliridual  cells,  and  contain 
irregularly  shaped,  darkly  staining  nuclei.  The  tropluiblast  has  invatled 
the  surrounding  decidual  tissue  and  opened  up  numerous  blood-vessels,  so 
that  many  comparatively  large  blood  spaces  have  been  formed  in  it. 

Fn>m  the  underliHng  connective  tissue  of  the  chorioji.  niinienms  small 
processes  project  into  the  tntphohlast  and  represent  the  earliest  stages  in 
the  formation  of  ch!Jrioni'\viUi. 

Merttens,  lleichert,  I^t^opolil.  and  Spec  have  all  described  ova  front  the 
second  week  of  pregnancy,  none  of  which  exreeded  -V  Tiiillimelres  in  diam- 
eter. Krtch  possessed  a  well-developed  chorittn  with  ty[li«^d  branching  villi. 
Tlie  ova  of  Iteichert  and  Spee  were  cast  olT  as  early  nbortinns.  while  those 
of  Merttens  nnd  T,eo|H)ld  were  f(uind  in  the  uterus,  the  fnrmer  being  dis- 
covered accidentally  in  the  scrapings  obtained  by  curettage,  and  the  latter 
7 
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in  a  uterus  removed  for  carcinoma;  both  were  completely  surrounded  by 
decidual  tissue-  Fi>i.  93  gi\e9  a  re-presentation  of  Uoichcrt's  ovum,  which 
ie  lenticular  in  yhape  and  gurroimded  at  its  equator  by  short  villi.  Fig. 
109  represents  a  section  through  LeopohrB  ovum,  and  shows  that  it  ia  aur- 

rouiuk'd  by  villi  which  are  in  contact  with  the 
dt.>cidua  scrotina  and  rellcxa.  In  all  of  these  ova 
the  chorion  consists  i)f  a  nionihranous  sac  coni- 
pospcl  of  itu>»odenn  within  and  ec*t«derrn  without, 
from  whose  pL-riplicry  numci-oufi  villi  project 
which  arc  covered  by  two  layers  of  epithelium. 

From  the  study  of  thcse^  which  are  the  young- 
est ova  at  preiient  at  our  disposal,  it  ia  apparent 
that  definite  inforniatioa  euncerning  the  devel- 
opment and  orijiin  of  the  human  chorion  is  still 
lacking,  though  it  is  probable  that  tlie  earliest 
stjigt^s  in  its  formation  are  cutuplett^l  while  the 
ovum  is  atill  in  the  tube.  Furthermore,  it  U 
highly  probahic  that  the  changes  wbieli  rrsuU 
iti  ils  fommtinn  are  among  the  very  firsi  whi<!h 
the  human  ovum  undergoes,  and  that  tht*  cljarionie  fpilhelium  corresponds 
to  the_priniar3'  ectoderin  of  l_he_  blastodermic  vesicle. 

KoUrnann  believeK  that  the  ovum,  hy  the  time  it  reaches  the  uterus, 
is  aurrouutlud  hy  a  distinct  clinrjon  pos^Jessing  short  hut  cleliiiilely  formed 
villi;  while  Huge  and  IVtcrs  hold  that  the  villi  do  not  appear  until  after 
the  implantation  of  the  ovum  upon  the  dccidna.  Further  particulars  con- 
cerning the  structure!  of  tlie  chorion  will  he  given  later. 

Nor  have  the  earliest  stages  in  the  formation  of  the  amnion  been 
obser\'ed  in  the  earliest  human  ova  yet  ohtninable,  inasmuch  as  in  all  of 
them  a  close<l  amniotic  snc  had  already  been  formed  which  arched  over 
the  enibryonic  area.  In  Pptece^s  ovum  Ihc  amnion  was  represented  by  a 
closed,  flattened  sac,  which  was  almost  in  contael'with  the  embryonic  area 
on  the  one  side  and  with 
the  connective-tissui!  lay- 
er of  the  cliorion  on  the 
other  (Fig.  110). 

The  ovum  from  t)ic 
second  we<'k,  describei! 
by  GraLSpee,  gives  us 
important  infonnntion 
concerning  the  aumion, 
and  althovigh  it  does  not 
present  the  earliest  stages 
In  its  formation,  it  en- 
ables us  to  theorize  as  to 

its  origin.    The  enlire  ovum  in  this  case  measured  6  X  4.5  nullimetres  in 
diameter,  and  possessed  a  welWevoloped  chorion,  a  portion  of  which  is 
Bhrjwn  in  Fig.  98.    Projecting  from  one  point  of  its  interior  is  a  small 
vesicular  structure — the  beginning  cmbrj'O. 


yiii.    Ic^  ^Tn-.i-ai.rK'''   Mr  \t,iN'   '>vr«   I  Lp"Ii'i1i]  1. 
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Fig.  Ill  represents  a  section  through  the  same  ovum,  and  shows  clearly 
the  relations  of  its  various  parU.  The  enibrvo  is  attaches]  to  the  inuer 
surface  of  the  chorionic  rnt^nihrane  by  a  mcsodennic  ^HMJicle,  whit^h  reprc- 
8*iuis  the  earliest  stage  of  the  ahdvtuivai  jfedide  (the  Itauchsticl  of  the  Ger- 
mans), tthjch  is  the_j>i-ecnrsor  of  the  umbilical  corij.  The  prcator  portion 
of  the  embrj'o  is  occupied  by  the  yolk-sac,  fr()m  one  end  i»f  which  a  small 
process,  lined  by  entoderm,  eittcuds  into  the  pedicle,  which  must  be  con- 
sitlered  as  a  mdimcntary  allnnfois.  Oeupyinjr  onu  side  of  the  pedicle 
is  a  ^mall  cavity  lined  by  ii  ftinj;le  hiycr  of  epithelium,  which  corrosponds 
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to  the  amnion.  On  one  side  of  this,  again,  is  a  mass  of  cells  arranged  in 
several  layers,  which  represents  the  erabiyonjc  area,  in  which  there  is  a 
primitive  Ktrealc  0.1  milliiriftre  long.  It  is  apparent  frnni  Ibis  speciiiipn  that 
the  amnion  cnuhl  nut  hav4!  resulted  from  thi;  fiirmaljon  ajid  fusion  of  the 
two  folds  of  !<oniatopleure.  as  is  ut^ually  stated,  for  tlie  cmbiyonic  area  is  in 
a  far  too  rudimentary  state  to  admit  of  s^neh  an  explanation. 

Figs.  100  and  1 12  reprcscui  an  o]der  nvnim  vvbii'h  was  also  dpscrihed  by 
Or»f  Rppn,  and  whirh  he  brlit'vod  belonged  to  the  third  v.-o<pk  of  pregnancy. 
In  it  the  relationi*  are  i-ssentially  the  sanif,  except  that  the  outlines  of  ilie 
embryo  are  clearly  indicated  and  all  the  parts  are  larger.  The  amnion 
appears  as  a  flattened  sac,  which  is  closely  applied  over  the  dorsal  surface  of 
the  embrj'onic  area. 
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Graf  Spee,  in  (lescribing  hiB  youngest  OTiiin,  stated  tliat  H  was  pos- 
sible that  the  ainniou  nii;;ht  be  formed  by  an  inversion  of  a  portion  of 
the  wall  of  the  original  blastivlonnic  vesicle,  and  the  recent  luvestigatioiu 
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dl.,  million ;  (7^  ehoriou  ;  orf.,  eeliMk>rttt ;  emt..  enUKlona  ;  M^a.,  iiHwuclDnu  ;  K.S.t  «iibiTcMiiu  slihHil 
KK,  follE-«H  :  f)p^  portion  ofiulum. 

of  Selenka  ujjon  the  monkey  tend  to  cunfirm  this  \*iew.    Pig.  113,  repre-j 
sentln^  a  sectutu  throujrh  a  very  ymin;tr  monkey  eiiibrvo,  shows  an  earlier 
Rtapo  of  development  than  (Jnif  Spee's  yoiinjjest  oviun:  liere  the  amnion 
is  represented  by  an  inversion  from  the  snrfiu^e  of  the  hIa«t(H]erniitt  vesicle,^ 
It  is  only  necessary  to  suppose  IhaL  the  upper  inaigins  of  the  inverted' 
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Pw.  111.— SionoM  TUBotinN  Sni**  Tonratsr  Own,  prowk  rn  Fio.  W.    X  !H- 
4L,  chorionic  membrnnfl ;  m<..  vcUMluim  ;  mt*.,  ntv*in)rn»:  nm.,  anmlmi ;  r~,  W-^ninning  cmlirfo; 
Kbdotulual  petlicte;  alt..  tillimloLh  ;  11.*.,  yolk^uic. 

portion  of  the  ectoderm  had  become  adherent  in  order  to  prodnce  a  com 
tinn  similar  lo  tliat  obserwd  in  Spec's  oxinn. 

Stmctnre  of  the  Chorion. — In  its  very  earliest  sti^s,  and  wliile  the  oi 
IB  slill  in  Uie  tube,  the  chorion  probably-  consists  of  the  single  layer  of 
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dermal  qells  ferming^  tlic_5!:all  of  the  blaatfldermic  yeaicle,  wliicli  soon  be- 
comes HnodjLix  a  iiicsDdcmuc  layer.  In  the  uterus,  lujwcrer,  as  sliown 
by  tlie  rosearoheg  of  Hubrecht,  ]Ieukeloni,  and  IVtors,  the  cJiorionic  epi- 
theliuilL  rapidly  prol  if  crates  and  forma  th«  nmny-Iayered  trnphohlast.  In 
its  earliest  elaRt'S  the  ehoriou  is  ijrobahly  a  smooth  nicmhriinous  sao  with- 
out villi;  but  in  a  short  lime  buds  of  conneotive  ti&sue  make  their  way 
into  the  trnpliohlast  and  give  rise  to  riidiinentan,-  villi. 

Fig.  ll-i  represents  a  section  throtigli  the  chorion  from  a  eeventeen- 
days'-old  preimauey.  In  it  can  be  ilistm^juished  two  }nirlioiiB— the  cliori- 
onie  menibmne  and  the  villi  prnjcpting  from  it.  The  chorionic  niem- 
brane  coosistK  of  two  layers — the  inner  of  connective  tisane,  the  outer 
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nf  ypithi^liuni.  Its  c(>aucctive  j,i8Biie  ifl  compowd  of  spindle-  and  star- 
shaped  cells  embedded  iu  a  mucoid  intereelhdnr  suhslnncr,  and  at  this 
pvriod  tlors  ijot  contain  bltwd-vetisels.  Its  ci)ithHitijn  is  arnmgud  in  two 
layers:  an  inner  tiiic  adjoining  the  connective  tissue,  which  is  composed  of 
sharply  marked  cuboidal  or  roundish  cells  with  clear  protopln.«m  and 
lightly  Rtaininp  vesicular  nuclei,  and  an  outer  layer  made  up  of  coarsely 
(jTiinular  prot(>i)hL<tn.  wliich  nhrnvs  no  sij^ns  of  dlvis^inn  into  cells,  and 
througli  which  ai-e  8caltcfcdirre«>iilarly  shaped,  darkly  staininsr  nuclei. 

Each  villus  arises  from  the  chorionic  membrane  as  a  sinjrle  stem,  ih't- 
ingorijrin  to  numcron.'i  liranches  which  result  in  a  more  or  less  arborescent 
form,  the  complexity  of  which  iuL-reaj>cs  with  advancing  a^^e.     The  villi 
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conaisf;  of  a  conneclive-tissue  stroma  and  an  epithelial  covering,  the  former 
being  continuous  wnth  qikI  ana!o;(oiis  in  stniciuix*  to  the  connective  tissue 
of  the  chorionic  inenibiane,  while  the  epithelium  is  com]>08e<l  of  the 
same  two  layertt. 

Projecting  here  and  there  from  tlic  surface  of  the  villi  arc  epithelial 

budSj^uaually  consisting  of  a  mass  of  protoplasm  u-hich  is  not  divided  into 

^  distinct.  vAU,  and  whicli,  when 

/^fc"  aeen    in    cihji?!)    or    tangential 

^^    .     '!  Motion,   resemble  giant    cells. 

These  InuU  indicate  prolifera- 
tion of  the  (HitiT  hiyer  of  the 
chorionic  ppitlu=Iium,  and  rei>- 
rcsent  the  first  stage  in  the 
development  of  new  villous 
branches.  Tlere  and  there  in 
i\\c  Hpacca  between  tlie  villi, 
tui'^LT  and  smaller  masses  of 
sniatl,  clear  cells  with  vesicu- 
lar nuclei  arc  seen.  They  arc 
lutnnUy  dpscribed  as  decitUjal 
islands,  and  arc  supposed  to 
represent  sections  tlnxjugh  de- 
cidual Bopta,  which  project 
upward  towjirds*  the  chorionic 
membrane.  It  is  marc  than 
probable,  however,  that  they 
are  really  masses  of  trophobljist 
which  have  not  been  converted 
into  villi. 

In  early  ova  the  embryo  \& 
connected  with  the  conneetivc- 
tidsiic  layer  <(f  thy  chorion  by 
a  niesoderraic  pedicle,  whicli 
was  first  described  by  His  as  the 
abdominal  pcdich  (Bauchstiel). 
tn  it  can  be  obser\'cil  a  small 
prtiet'ss  of  entoderm  which 
represents  au  c:cieneion  of 
the  hindgut,  and  whicli  eo>- 
rcsponds  to  the  allantois  of 
low(!r  verlebratea.  Tlirongh 
the  abdominal  pedicle  Uie  um- 
bilical vessels  of  tlic  embryo 
make  t  hci  r  way  to  the  in- 
terior of  the  chorion,  which  then  becomes  vascularized. 

For  our  first  definite  infomialion  concerning  the  structure  of  the  fuUti 
deteiopfd  httnian  elwriov  we  arc  imlebtcd  to  Langhana,  who  lihowed  that 
it  was  made  up  of  {gurjaycra:  a  giiiUpous,  a  iibrillar,  a  vascular,  and  au 
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A;  Miiiiloii ;  «.,  umlotic  pedicle ;  ft^  hhnitl-rixtml ;  C. 
cliori'm;  C.F.,  ohoriook  W)li ;  A,  dc-dJiiu ;  E..em- 
btyo ;  /.,  iKitni  irf  iiivoniou  of  blMtixIcnnlo  vndtile ; 
Int.,  Inu-rvillous  npiice ;  }'..%  j-rtIk-«Hc-. 
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ejIMthtiliftI  laypr.  Tlie  gelatinous  ia  tho  innermoet  layer  and  is  composed 
of  star-~iiiiJ  si)imil^^'-sfiapwri-"iin*;<!tivi"-lii'-«in,'  ccllr*  i.-iiiIhh1i1«<]  in  a  mucoid 
intorcfllular  substance.  ExttTDal  to  lliit  tlit'  t-tlls  bc'coine  luurt;  fusiform  in 
shape  and  relatively  abundant,  so  thut  the  membranu  assumes  a  more 
Ut^iJIar  appearance.  Scattered  thrtuigh  the  portion  just  outside  of  this 
second  layer  arc  numerous  vessels,  both  arterius  aud  veins;  wliile  still  more 
exffcrually  comes  the  epithelial  covering,  which  is  composed  of^the  two 
layers  already  dcKcrihcd  in  tliB  Beveutcea-daya*-«ld  chorion. 

Projecting  from  the  outer  surface  of  the  chorionic  memhrane  are  nu- 
merous villi,  which  at  first  aiv  pretty  equally  distributed  over  ita  periphery. 
As  pregnancy  advances',  howevpr.  they  become  more  abundant  over  the 
portion  which  ia  in  contact  with  the  decldua  serolina,  the  site  of  the  future 
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placenta.  This  portion  of  the  chorion  is  designated  as  the  chsiWiJt^ti- 
4smrn^vhii0  the  remainder,  which  is  in  contact  wiiH  Die  decidua  reflexa, 
in  termed  the  ciwrivn  lm%  since  the  villi  covering  it  eventually  undei^o 
complete  degcn(;mtion. 

A  certain  number  of  villi  extend  from  the  chorionic  membrane  to  the 
underlying  dccidun,  attaching  the  ovum  to  it,  and  hence  are  designated  as 
fasieniwj  vtlH.  Th«?  majority  of  the  villi,  however,  spring  from  the  chori- 
onic mendirane  as  arborescent  stnictures.  whose  free  endings  do  not  reach 
the  deci<Iua,  ond  which  increase  in  complexity  as  pregnancy  advances. 

In  early  pregnancy  the  villi  are  short  and  plump  and  repi-esent  simply 
the  main  stems,  which  later  give  off  mumcrous  branches  and  assume  an 
arborescent  uppeai'ancc.    Thus,  sections  through  a  young  cliorion  show  only 


B  few  Urge  villi,  while  those  throngh  an  older  one  are  filled  with  a  mul- 
titude uf  BinalkT  villi.  This  chauye  iu  uppt-arauce  is  due  lo  tlie  increas- 
ing arborcBcence,  and  may  be  conipare<l  to  what  takes  place  in  a  dump 
of  trees,  which  at  an  early  penod  are  re])re8euted  by  a  number  of 
almoat  isolatinl  trunks,  but  latur  ^ive  ulT  innuiiienLblu  bran<;h(>s  and 
twigs.  TlietM.'  difft'ieuces  have  been  particularly  fiiiphuyized  by  l>c  Lous, 
who  has  oliown  that  with  a  little  practice  one  can  roughly  eslimalc  the 
igt*  of  the  chorion  by  its  appearance  on  section. 

'I'he  litroma  of  the  chorionic  villi  i»  tiiadf?  up  of  conneetive  tiiunie  which 
varirii  ill  nppranince  acfoi-diu^r  to  the  a^c  uf  tin;  chtirioii.  Id  the  earlier 
stage-N  tlic  cells  are  branching  in  shape,  and  arc  separated  from  one  another 
by  a  large  amount  of  mucoid  intercellular  Bubstance;  later  on  they  become 
more  tijHndh'-KliiipciI  and  inort^  cl<)8i'Iv  pac^fd  togellu'r,  so  ihut  llie  ntnuiia 
aMuiiieH  a  dcUiU-T  appeaniin-e  (Fip*.  Hit  and  1 17).  -\ftcr  the  firxt  fiMv  weeks 
blwKl-vcsficU  appear  iu  lite  btroitia,  and  in  the  lati:r_ iiiunlhs  uf  prt^gimncy 
the  artt'rien  prcitent  thick  walls  pn^Kcssin;;  the  t^-pical  tliret-  layors.  The 
arterieA  and  vrim*  extend  lo  the  tips  of  the  villi,  whore  tluiy  breiik  up  into 
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capillaries,  but  there  is  no  anastomosis  between  the  vascular  supply  of  the 
vnriouff  villi  any  more  than  between  the  branches  of  diiTcrent  trees  in  a 
forest. 

The  fjnthflium  eorering  the  villi  was  mentioned  by  Dalrymple  in  1R43, 
but  was  tirsl  definitely  ricscribod  by  I-nn'rbans  nmny  yoars  Inter.  The 
Utter  [Hiinted  out  that  it  wn.s  n)ado  up  of  two  Uiyer?!  similar  to  (liom^  whitrh 
have  been  deM^ribetl  in  ( he  seven  lee  u-dnys'-olil  <:horion.  Tlie  iiyier  IsiyST 
won  deaignali'd  as  the  er!i-hij/rr  (Zcllwliicht),  and  la  now  gt^ncrally  known 
w  LoJtghS!**'*  ktiffr:  while  the  ouiiir_laver  is  usually  known  as  the  stfnc^itim. 
The  lenii  "syncytium"  wiis  introduced  in  1893- '9t  by  Kossmann  and 
MiTltcnfl.  althougli  Iht*  rlinnicteriBlios  of  the  lisaue  had  lint»n  recognised 
years  Wfnrc  by  Kuslschenko,  who  diwribed  it  as  pla-fmotUnm . 

Uitring  the  firtit  half  <>f  pregnancy  the  two  are  readily  distin.irnished, 
but  in  the  aw'oud  half  Ijinj;luLU£*H  laj-er  iKt-nmes  more  and  moi"C  indistinct, 
so  that  at  the  end  of  pregnancy  the  majority  of  the  yilH  are  covered  only  by 
•L.*Ul^e  Uyc''  "f  syncytium.  Figs.  n.*).  IIC.  and  117  give  a  good  idea  of  the 
■wotttuvc  i-hiiiigcs  in  the  Ktronia  and  epithelium  of  the  villi  at  dilTereut  ages. 

TTh?  vcigiu  uf  the  two  layers  of  chorionic  c[ii[hetium  has  given  rise  to 
«  9>«<  dw«I  uf  diM'Ussion,  but  it  has  been  eetablishcd  by  the  work  of 
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Loughous,  Kastsclienko,  Minot,  Websl«r,  Ueukclom,  His,  Huge,  and  Peters 
that  thoy  arc  botli  of  ftrtal  origin,  and  arc  derived  from  tlio  cctoilerm. 
Peters  haa  tknionytrated  that  they  both  come  from  the  origiual  trophgblas- 
Ug_coifcring  of  the  orum.  "He  b^IIcTea  that  this  was  originally  made  up 
of  individual  cells,  which,  however,  lM»:ume 
cjuvcrted  into  s^'ncytinm  where  they  came 
in  contact  with  the  maternal  hlood. 

The  fiBtal  origin  of  tlie  Imo  layers  of 
chorionic  cpitheliutu  haA  alxo  been  con- 
firmed! by  tilt;  wnrk  of  Huhrtcht  for  tlu- 
hedgehog,  Duval  for  dugs,  Frilukcl  for 
many  species  of  animate,  and  Opiti  fur 
the  guinea-pig.  cat,  and  nibbit,  and  is  at 
present  the  prevailing  view. 

In  189,1,  Ki»sHnianii  advancrd  thi>  theory 
that  the  syucytiiiin  was  deriveil  "from  tin- 
epithelium  of  the  uterus,  while  Ijanghuu?-'s 
layer  repo^sented  the  original  fiTtal  ecto- 
derm. TTis  work  wan  ajipariMitly  confirmed 
by  Kertlcus  a  year  later,  who  showed  con- 
clusively that  a  certain  amount  of  uti'riii'' 
epithelium  was  converted  into  syncvliuui, 
*nd  thought  himself  justified  in  rnneluding 
that  it  grew  up  ov«r  the  villi,  which  up  tt> 
that  time  were  covered  by  only  a  single 
layer  of  Langbans's  cellt*  or  fa-tal  eettxlcnu. 
and  thus  gave  them  their  second  or  outer 
layer.  The  work  of  Kossmann  and  Mert- 
tebs  was  very  plausibly  set  forth  and  ai- 
conipunied  Ijy  nurufrous  excellent  ilUiylra- 
tions,  and  their  eomhisinns  wore  soon 
adopted  by  many  authorities,  among  wlinni 
we  may  mention  Marehand  and  Kidlmann. 
Tt  would  seem,  however,  tlial  lliij*  view  is 
untenable,  inasmuch  as  the  work  tif  lln- 
brecht,  Heukelnm,  and  Peters  has  t^liMwn 
that  the  ovum  is  surrounded  by  tlic  Tnnny- 
laycrcd  ti'opbobhitit  K-roi-e  tlu'  formation 
of  the  villi  begins,  and  that  the  syn- 
cytium represents  only  a  modification  of 
it.  Moreover,  it  nmst  be  remembeiTd 
that  during  preguiincy  the  greater  part 
of  the  uterine  opillieliimi  ffrndujdiy  loses 

iU  cylindrical  shape  and  becomes  cuboidal  or  flattened,  and  evcntuaUy 
disappears. 

On  the  other  hnnd.  it  must  be  admitted  that  the  small  areas  of  uterine 
epithelium  may  oceaaionallv  nssume  a  distinctly  s>Tacytia!  appearance,  and 
not  a  few  of  my  specimens  confirm  this  view.    This  occurrence,  however. 
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imisl,  l>0  regarded  as  the  exception,  aiul  even  wltcn  portions  arc  80  con- 
verted, fiAti^fuclory  evidcncT  liai)  not  been  ailduced  to  i<liuw  thai  tbc  tissue 
grows  xip  over  the  villi  and  givt's  nsc  to  their  syncytial  covering.  I'ho 
formation  of  syncytium  i«  tioL  ni'crswirily  chann-ti-nstic  of  pivg'nani'v>  and 
nuiy  occur  iu  othtT  couditiuus,  os  Gfhhaid  lias  shown  that  Biiiular  uhuugea 
arc  occasionally  observed  in  carcinoma  of  the  non-pregnant  uterus. 

The  iheory  of  Kossmann  and  Merlit^ns  is  only  one  of  a  large  number 
which  have  been  advanced  iu  cxj>lauatiou  of  the  origin  of  the  chorionic 
epithelium.  Those  who  arc  interested  in  the  subject  are  referred  to  the 
article  of  VValdeyer,  who  in  18U0  w:is  able  to  arnuij^e  in  ten  groups  the  nu- 
merous theorieH  which  Imd  been  advancnl  up  to  that  time. 

Strnctnre  of  the  Amnion. — In  the  very  early  stages  of  pregnancy,  ae 
we  have  already  i^hown.  the  amnion  is  a  ^mallsac  which  arches  over  the 
dorfal  surface  of  the  embryo,  and  later  becoim^s  larger  and  coinjih'tely  sur- 
rounds it.  .'\t  lir»t  the  amnion  ia  miuulc  and  uceupica  only  a  tmiall  por- 
tion of  the  entire  ovum;  but  as  prc^ancy  advances  it  increases  iu  size, 
until  eventually  it  comes  in  contact  with  the  interior  of  the  chorion  ami 
obliterates  the  exlra-cnibryonic  jiorlion  of  the  c<elomc.  When  the  outer 
surface  of  tlie  aiiuiion  has  applied  itself  to  (he  inner  surface  of  the  chorion, 
the  \wo  membranes  become  slightly  adherent^  but  are  never  very  inti- 
yiately  connected,  for  even  at  the  end  of  pregnancy  tliey  can  be  readily 
aepanited  froiii  one  another. 

From  its  t:u^rliiat  iitajfes  the  amnion  consists  of  taoiia^iu^:  an  outer  layer 
of  mwQiicnn.  ^ud  an  inner  injier,  made  up  of  flattened,  almost  spindle- 
^^-^  ^ha|H'd  (H'.todential  cells. 

J 


The  ujLe.sodernlic  layer 
cYentvyiUy^  bccojuee  con- 
verted inro^raucoid-Tiko 
tissue,  which  does  np.t 
cuiitain  blood  -  vessels; 
w  li  i  I  e  the  ectodcmud 
portion  changes  into  ift 
j^in^Ie  layer  of  small  cu- 
Ituidal  I'piihelial  ccTTs, 
which  by  their  origin 
represent  simply  an  ex-, 
tension  of  the  body 
walls  of  the  i-mbryo. 

Soon  aflcr  \\.»  forma- 
tion, a  certain  amount  of 
clear  fluid  collects  with- 
in the 
^thc   nmiuolic 
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fluid— 
which  increases  in  quAU- 
tity  as  pregnancy  advances.  The  amount  varies  within  wide  limits,  and 
according  to  Fehling  averages  about  GrULi^ilbic  ccnliuietres  at  the  end  of 
pregnancy,  although  il  iiuiy  he  .as  much  a-s  2,.:J0O  or  a_s_jiltlc  as  2G5  cubic 
ceatinietres.    Its  specific  gravity  ranges  fmm  1.002  to  1.028,  and  it  contains' 
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a  certain  amount  of  albmain.  urea,  lu;ealln,  and  yarioaa  salts.  The  origin 
and  fiUK-tion  o(  the  omuiotic  Uuid  will  be  con&idereU  when  we  lake  up  tiie 
physiolu^"  of  lliu  fuetus. 

ThuA  far  wc  have  beeii  describing  the  fcetal  membranes.  Before  taking 
up  the  study  of  the  placenta,  it  will  be  ntKX'ssai'v  to  consider  the  changes 
which  the  uterine  mucous  meutbnmu  undergoes  to  prepai-c  it  for  the  re- 
ception of  the  o^Tim. 

Deoidua. — llie  deoidiia  is  the  mucous  membrane  of  the  uterus  which 
lu^  undergone  marked  change*  under  the  inilueuce  of  pregnancy,  J^filjt 
for  the  implautalion  and  nutrition  of  the  ovum.  It  is  so  named  from  the 
fact  that  it  is  cast  off  after  laTwiur.  The  olderw^riters  usually  distin^ushed 
between  the  deeidua  of  menstmation  and  that  of  pnr^mincy,  but  the  em- 


^■^ 


V\^ 


<ly 


v:-i 


■--*^rL>rit 


VI' 


\^-  - 


FMf.  1M,  1S1^ 


fig.  190.  Flir.  181. 

-DuosAiu  iLLtm«ATtso  UtfKncKijjf  TtitoKT  or  FuRiuTToir  or  DsototTA  RxrutxA. 


plonncut  of  tlie  former  term  is  no  longer  justified,  since  it  has  been  shown 
that  there  is  no  f;reat  loss  of  tissue  at  the  menstrual  period. 

The  converaion  of  the  mucous  membrane  of  the  uterua  into  dtwidua 
occuxiiisltorlly  after  the  fertilization  of  the  ovum,  thuu^di  we  ai-c  unable  to 
state  exactly  when  the  process  commences,  inasmuch  as  a  fairly  well- 
marked  deeidua  was  present  in  all  of  the  early  pregiiancies  which  have 
thus  far  been  dcstrihi'd,  being  well  developed  in  tlic  spetriuiens  described 
by  Peters  and  Leopold,  which  belonged  to  a  three-  and  a  seven-  or  eight- 
days'  preguancy  respectively. 

Vei-y  sliortly  after  conception,  the  smooth  velvety  endometrium  be- 
comes ixiarkedly  thicker  and  its  surface  is  indented  by  furrows  of  consid- 
crable  depth,  which  give  the  entire  membrane  a  niainclonnted  appearance. 
Under  the  magnifying-glass  numerous  small  openings  can  be  distingviisbed 
ffiiii^h  arc  tlie  mniilhs  of  the  uterine  glands.  The  duciflunl  fonnation  is 
limited  tu  the  bodv  of  tli&  utcrijs,  and  dots  not  extend  below  the  internal 
08,  thouirh  in  rare  instances,  as  in  the  cases  reported  by  von  Franqu6  aiid 
von  Weiss,  isolated  decidual  cells  arc  found  beneath  the  cervical  epithe- 
lium. 
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For  purposes  of  doscription  the  decidua  is  usudlly  dividccl  inio  several 

portious:  thut  lining  the  grfottr  piirt  of  the  cavity  of  the  ntcnm  bi'liig  dtwjg- 
nated  as  the  decidna  vera;  ihal  brneatli  llie  ovum  us  the*  dfcidua  nrrvUna-^ 
while  ITie" portion  winch  »umiunda  t^oVUin  aud  shuts  it  oil  from  tJie  rest 
of  th*'  utt^rine  eavily  is  known  as  the  dfihhm  rf/Jfra. 

'Vhv  terms  re{iesa  and  nerotiiia  date  fi-om  tlit-  iiiiie  of  Wllliani  Hunter, 
who  gavL'  fxeidU'iit  dniwiii;j;!*  4)f  tht?  <lt'Lidiial  tm-mhnme  fa  Ti'is  atlaa.  t7n- 
fortunat«ly,  the  aulhur  died  just  aftur  its  appearance  and  before  the  com- 
pletion of  the  fxplaiiatory  text,  which  was  prepared  by  John  Hunter  and 
Matthew  Itaillie.  whn  eonsitiered  that  the  ileeiilua  nqirc^tented  a  Hlirinous 
exudate  from  the  hnirijj  nietnhrain'  of  (lie  iitenm,  wliich  fornu'd  a  e<ini- 
plete  east  of  the  uterine  eavily  and  (.'onipletely  covered  the  tubal  openin>f8. 
They  siipiHJsi.-d,  thi;refore,  that  when  the  ovum  readied  the  uterine  end  of 
the  tube  its  further  i>iis«iijre  was  oppofsed  by  the  dreidua  vera,  whirli  it  waa 
obliged  to  push  liefore  it  a^  it  entered  tiie  uterus, 
whence  the  tcnn  retlexa;  aiiil  that  after  the  retlexa 
had  been  pushed  forward,  a  new  exudate  was  devcl- 
npei]  bfhind  the  ovum,  to  which  the  term  serotina 
was  applied. 

This  eonei'ption  waa  universally  aeeeptin]   until 
^^^^  I84t;,  wheu  Weber  in   Ijermauy,  and   Sharkey    in 

^^^ff^9t^^^      England,  demonsti'ated  that   the  ric-ciihia  was  not 
^^R  ^^^  i^^       '"'    ('^'•'1'*'*'.    inasniurh   iw   it  eontaincd    glandular 
^kM      M^  structures   which    they    identilieil   with    the   uterine 

^I^^JpK  glands.    It  having  therefore  beeumc  necessary  to  ex- 

plain the  format  inn  of  the  redexa  in  a  different  nian- 
nr^r,  it  was  as^mned  tlmt  the  ovniu.  on  reaching  the 
uterus,  found  its  entire  cavity  lineil  by  decidua  vera, 
to  whicli  it  bceamn  altaehed  at  a  jKHnt  on  the  an- 
terior or  posterior  wall  somewhere  in  the  ncighbour- 
hoo<l  of  Iht*  fundiin;  and  tiiat  imnipdintrly  after  its 
attachment  the  vera  Wgan  to  findiferate  Rnd  tu  form  a  wall  around  tliB 
ovum,  which  gradually  increased  until  it  completely  inclosed  and  sur- 
rounded it.  Nolwithstiuiding  the  new  ideas  eoiiecrning  the  fnrniatlun  of 
the  deeidna.  the  tiTms  retlexa  and  st^rotina  arc  still  retained,  though  in  the 
new  anatotuical  mnTUMielntin-e  of  His  they  are  designated  as  the  dfcidva 
eapsuhrh  and  hnnalis  reHpeclively.   * 

Decidua  Vera. — The  mieroscoplc  structure  of  the  decidna  vora  waa 
first  studifd  by  Uegar^and  JUaii^r,  hut  it  was  not  until  the  work  of  JEried- 
jamler  and  Kundnil  and  fiogi-lTiiann  that  its  stnictnn?  was  dcfmitrly  un- 
dorsiood.  FriedlSnder,  in  18T0.  pointed  out  that  the  decidua  vera  waB 
compoeed  of  hvo  portions:  a  mmpnrf  layer  superimposed  u[)nn  a  }tpo»ffti  or 
^jlanduiar  layer,  the  kller  being  nearer  lu  tlic  muscular  wall  of  the  ulerys, 
and  mainly  forming  the  thickness  of  the  metnlirane.  Fiii-thennore.  he  wn-* 
of  the  n]>inion  that  the  st^parntion  of  the  decidua  at  the  time  of  labour 
took  place  at  the  junction  betwiHtn  the  two  layers.  He  showe<l  that  the 
compact  layer  was  made  up  of  large  nnind.  oval,  or  polyg<inal  cells,  with 
large^   lightly   staining,   vesicular   nuclei — the   djcidual  ccJUj    wliUe    the 
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noogsJUiyer   was    compose*!   of  the   Uilatcd  and  hypcri>lastic_utcrmo 
glands. 

The  deculua  vera  increases  markedly  in  thifkiietta  jliiring  the  fitet  three 
^  foiu-  mouliis^of  pregnancy,  so  that  at  llie  end  of  that  time  il  has  aUnincd 
a  thickness  of  about  1  ccntimeire.  Fijrs.  iS  and  134  show  vorj'  grapJiieally 
tlie  difference  hciweon  the  normal  euJometriiini  and  decidua  vera  from 
a  uli!ru8   four  ninnthtt 
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pregnant.  After  tliu 
fourth^nonthj  owing 
tithe  marked  inereasc 
m_the  size  of  thu  ute- 
rus, the  rem  gradual- 
ly htiuumiii  thinniT,  so 
that  at  term  it  in  rare-  canpact 
Ij  more  than  3  milli- 
metres thick. 

Under  tlie  micro- 
scope the  cjiiUiJLa.»-'t 
layer  is  seen  to  be 
made  up  of  somewhat 
cloHety  parked,  liirge, 
round,  oval^jtr  pidvg- 
pnal  cells,  whi^  are 
distinctly  epithelioid 
in_*Pf  *'»ranc!f ,  and 
possess  round,  visicu- 
Itr.  iiucleij  which  stain 
but  slightly  with  the 
ordinary  reagents. 
\Mien  till'  tiasup  has 
been  distended  by 
haemorrhage  or  n>de- 
ma,  it  is  seen  (hat 
many  nf  fhc  d+n-idual 
cells  prL-Bcnt  a  s-lellate 
appearance,  an<l  are 
provided  with  Inng 
protoplasm  i<T  out- 
growths which  anasto- 
mose with  similar  pro- 
cesses  from    neif^li- 

hotiring  cells.  Tn  tin-  early  nimilhs  of  pregnnni'V  (ho  duels  of  the  titcrine 
glands  may  hv  »een  iraveni'iiij;  (lie  <-innpa*rl  layer,  but  Ihcy  conn  dii?appear, 
aoltat  in  the  Inter  Tti on ths  all  trace  of  them  is  lost. 

^fhe  sjjon^'y  layer  is  made  up  nf  llie  distondrd  and  h-v-perplnstic  planda 
of  the  eTidrtTnfftTR'iin.  which  are  (sppnrafed  from  nne  anotlior  hv  a  initiitiial 
amount,  f^f  atrniua.  In  inanv  inntanccs  the  ^ilandnlar  hvperplasia  is  so 
marked  that  the  spongy  layer  suggests  an  adenoma  In  appearance.    At  first 
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the  glands  are  lined  by  t}'pical  cylindrical  uterine  epithelium,  which,  how- 
eweVf  grajlually  becomes  more  (^okial  in  shape  and  undergoes  fatty  de- 
generation, ami  18  cast  off  in,  great  i)art  into  their  lumina.  A-ceQain 
amountofepilheUmiijJipwevtr,  ccmaina  iutac.t  tlirougliout  pregnancy,  and 
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frpm  it  Uie  endainrtriiiin  is  rc^enemli'd  ufter  lutimir.  In  inauy  iu^lancoe 
the  titroma  l>etwecn  thi-  iiihite<j  phinils  hns  iiTit]ev;;onc  hut  little  change, 
am]  closely  resenitilcfs  that  of  (he  non-jirt'fn'ant  uterus. 

Under  the  influence  of  jirc^rnancy.  the  ftiirface  epitlieliuni  envenuK  the 
deeidua  Kra<^ually  loses  its  cylindrical  t*lmpL'  and  huconii'^  cubotdal  or  llat- 
teniHl,  somrtimes  even  rcpcmhlin^  endothelium.  Klein  lirst  directed  atten- 
tion to  this  eonditiun,  jind  hchl  that  it  was  a  characteristic  micnwcopic 
evidi^nce  of  pregnancy.  All  HuhHcquent  investigators  have  confinned  his 
observations. 

Fitr.  13.1  represents  a  section  tki-ou^h  the  compact  layer  of  the  decidna 
vera  at  tlip  fmirtli  month,  while  I^^p.  ISG  slinwa  a  sland  with  its  surround- 
ing atraina  from  a  non-pregnani  ulerns.  drawn  uridiT  the  saine  magnifica- 
tion. On  compariug  them,  it  itt  readily  J^een  that  Iht'ilouidua  difTcrs  from 
the  non-pregnant  ['ndnTtietrimii  hy  a  marked  incrensc  in  size  of  the  Blronift 
celU.  and  a  mark**!]  (hN'reasc  in  nize  nf  the  epithelial  cells. 

As  a  result  of  the  work  of  Hegar  and  Maier,  Tj<'op<dd,  Minol,  and 
others,  it  is  now  generally  aduiilled  that  the  decidual  cells  are  derived 
from  the  stroma  rell«:  of  the  endnmctrium.  which  have  iindorjrone  luarkeil 
increaat*  in  srze  but  <m1v  sli(,dit  inrrejife  in  number.  Tfufre  directed  atten* 
tion  to  the  rescmhlanco  winch  they  bear  to  .*yirronw  cell.",  and  stated  that 
*  the  decidual  cell  represents  the  physiological  type  of  the  sorcoraa  cell." 

T!ie  eOTnective-tisPUP  origin  of  the  decidual  cell  was  establishwl  only 
after  prolonged  investigation,  and  has  been  further  re-enforced  by  observa- 
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tjons  m^de  in  eertain.  c&sc^  of  early  tubal  pregnancji^  in_wbich.  decidual 

^cells  may  be  seen  developing  in  the  smaller  foHs'of  the  tubal  mucosa, 
^ach  Bptt'inieJis  show  cli'iirTvlImt  they  am  dnrivml  from  (liconlinar)'  cort- 
nective-t issue  cells  aiid  rcsuU  from  the  liyi)L'rtr(tj>hy  of  pre-t-xisting  units 
rather  ihan  from  their  proliferntion.  Furlhcnnore,  Schnioii,  Kinoshita, 
Liniienthat,  and  others  have  described,  iu  women  dying  soon  after  child- 
birth, small  nodulcjt.  varying  from  stnicturoa  juat  visible  to  the  nuked  eye 
to  bodies  1  to  2  miUiiiiflres  iu  diamuk-r,  whicli  are  scattered  over  the  peri- 
toiupum,  covorinp  the  postf-rior  purface  of  the  uterus.  Douglas's  cul-de-sac, 

isnd  the  anterior  Kiirfac«^  of  ilu*  rectum,  anil  occasitiiuilly  also  over  the 
ovaries.  Schmorl  considcri*  that  tliese  utrurlures  arc  alwiiyj'  fnund  at  fuU- 
term  pregnancy,  aod  has  dcmonstnUod  that  they  are  madf  up  of  decidual 
tissue.    But,  whereas  lliey  di'velop  hf-ncalh  the  peritonaeum,  it  is  cvidertt 

'that  they  must  be  derived  fnun  connective-tissue  cells. 

Before  the  true  nature  of  tlie  d<'cidiial  cells  was  definilLdy  proved, 
Tartous  thcorie*?  were  advanced  as  to  their  origin:  Ilennig  i)elicving  that 

tihcy  were  deriv***!  Frnm  U*ncocytps.  Fniuiinel  and  Overlaeh  from  the  uter- 
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ine  epitbollnra,  and  Krcolani  from  the  endothelium  of  the  blood-vessels. 
At  the  present  time,  these  views  are  of  interest  only  from  an  historical 
stand-puint. 

Decidaa  Reflexa. — Kxeept  for  the  first  few  hours  after  ita  entry  into 
the  litems,  tlie  oyujiiis  shut  off  from  tlu'  rciit  of  Ihe  uterine  cavity  by  the 
deeidua  reflcxa,  which  forms  a  capsule  of  decidual  tissue  around  it.  Fig. 
119  sliows  a  seven-days'  pregnancy  in  which  the  rcflexa  is  quite  ap- 
parent, and  Fig.  137  a  $eventecn-days'  pregnancy  in  which  it  is  well  de- 
veloped. 
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Ihiring  tlic  early  inoniha  of  pro^mancy  the  decldaa  reflexa  doog  not 
entirely  fill  the  uterine  cavity,  so  that  a  space  of  varj'ing  size  exists  be- 
tween it  nnil  tlie  vera.  This  is  well  8ho\vTi  in  Fig.  128,  which  represent* 
a  section  throujih  a  six-  to  »t.'ven- weeks*  pregnant  uterus.  At  the  fuurLh 
month  of  pregnancy,  however,  the  growing  ovum  entirely. filiate  uterine 
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>,  H.^ii  the  reflexa  nntl  vera  are  brou^Iit  info  intimaf*  conlact,  and 

*■*  •!  Ae  uterine  caviiy  which  haa  remained  unoccupied  up  to  tills 

"^mti  cAAHenit*>4l.     in  a  sliort  time  the  two  structures  fuse  to- 

'    ^    '  ^  teflexaunuiually  degenerates  and  fli.-*apprar8.    This  view 

'^*«i\i5  Siinot,  and  aj>pearc  to  he  wull  fouudeJj  inasmuch  aa 
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secliona  throogh  the  wall  of  the  full-term  uterus  outside  of  the  placental 
site  show  that  the  entire  docidua  is  only  3  to  3  millimetres  thick,  and 
no  trace  of  the  decidua  retiexa  can  be  discovered.    (See  Fi^.  133.) 

The  decidua  reflexa  usually  attains  its  ^uatesLthiekJicsu  a.i  about  the 
second  raunth.  Kcclioua  through  It  at  this  time  bIiuw  that  it  is  niailc 
up  of  'hv''^""'  '"'"•^  ""''  ■'^  eojcred  on  its  exterior  by  a  singk-  layer  of 
Haclened  or  cuhpi<lal  epirhelial  cAh;  nhile  intenialty  it  in  in  contact  with 
the  ffiital  villij  and  at  no  time  sliown  any  trace  of  uterine  epithelium.  In 
its  lowetit  portion,  where  it  is  conuecttnl  with  the  vera,  a  Tew  glh'ndtt  nmy 
bo  found,  whose  ducts,  when  llicy  are  present,  are  seen  to  open  only  upon 
the  outer  surface  of  the  nu'ntbrane. 

Up  to  a  few  years  ago  it  was  universally  believed  that  the  reflexa 
originated  from  the  proliferation  of  tlie  vera,  which  grew  up  amund  and 
gnidually  inclose<l  the 

ovum.    Selenka,  how-  ^^        ^  dr 

ever,  pointed  out  tliat 
in  monkeys  und  in 
certain  other  animals, 
tlie  decidua  rctlexa 
uras  not  formed  in 
this  way.  but  that  the 
ovum  p4'uctratcd  the 
surface  epitliulium 
and  burrowed  down 
into  the  depths  oi  the 
vera,  almost  immetli- 
ately  aftt-r  its  iiiiphiu- 
tation,  and  thus  came 
to  be  surrounded  by 
th»?  stroma  cplls.  Ae- 
rording  to  this  view 
the  refltxa  would  bo 
merely  the  portion  nf 
Ihe  decidua  vera 
which  covers  tlie 
ovum.       Von     IlerfT 

then  stated,  upon  t}u'on'tical  grounils,  that  possibly  n  more  or  loss  simi- 
lar process  lak(«  ]ilace  in  liuman  beings.  TTe  believed,  however,  that  the 
nvurn  did  not  iK'Oorni'  implanted  »-poTi  t!»e  fn-c  surface  of  the  vera,  but  sank 
down  into  one  nf  the  depressions  by  wbii;h  llu-  lalter  is  marki-'d. 

It  was  not,  however,  until  Eiders  described  a  specimen  representing. 
ns  he  believed,  a  three-drtys'  pregnancy,  in  which  the  ovum  was  ombedde«l 
in  the  decidua  vera.  Hint  unyllimg  like  positive  proof  in  support  of  Selen- 
ka'STiews  wns  nddntn'd  for  biinian  lieing^.  l'la(o  IV.  trtken  from  a  section 
Ibroiigh  Petera's  llm-e-days'  pregnant  uterus,  shows  distinctly  that  the 
oyum  hits  burrowed  down  beneath  the  surface  of  the  decidua  vera  ami  ia 
lying  in  the  iDtprglnndular  stroma.  Such  pictures  clearly  indicate  that 
the  reftexa  is  not  formed  by  the  proliferation  of  the  deuiJun  vera  as  is 
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generally  stated,  but  simply  represents  Jhe  portion  pi  it  wKicibi  (joTers  the 
ovum,  and  which  mi'lergoea  passive  onlargeineiit  as  the  Utter  increases 
in  size.  I  have  not  had  an  ojJiiortimily  of  examining  the  pi-e^-^uaut  utcnu 
in  its  earliest  stages,  but  in  several  very  early  cases  of  tubal  pregnancy 
I  have  seen  conditions  which  tend  to  confirm  Peters's  views. 

Decidna  Serotina. — Thf'  decidim  ^erottna  m  the  pt>rLion  of  Iho  decidua 
which  lies  iinrjifdiutt;!^  beneath  the  ovum;  txom.  it  the  nialcrnal  portion 
Qj  tiio  placenta  ia  developed.    Uroodiy  speaking,  it  presents  the  same  ^en- 
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^^^        eral  «tnictiire  as  the  dcridua  vera,  except  that  it  has  bcon^  invaded  by 

I  fn'tal  tissue.  M  that  its  8uj>crficial  jiortiDus  are  composed  of  decidual  cells 

I  and  fa-lal  ectoderm. 

I  Frii-dlander  and  Ijcopold  staled  in  tlieir  original  monographs  that  giant 

I  cells  appeared  in  the  serotina  abont  the  middle  of  pregnancy.     These 

I  they  thought,  made  their  way  into  the  vesseb  and  gave  rise  to  thrombogis. 

I  Their  interi>relat ion.  however,  is  no  longer  accepted,  mid  it  is  now  gener- 
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decidnal  origin,  but  represent  portions  of  fa?tat  ectoderm — the  so'callcd 
Byncytium — which  have  made  their  way  down  into  the  dceidua.  Fig.  180, 
reprt'scniing  a  section  through  the  dotidua  scrutina  in  the  last  month  of 
pregnancy,  shows  clearly  that  its  suptrticial  portions  are  composed  of  a 
mixture  of  both  ftclut  utid  uuiterual  cells. 

In  the  decidua  serotina  large  numbers  of  blood-vessels  are  observed. 
The  arteries  pursue  a  spiral  t-nurse,  and  usually  pi^netrate  the  entire 
Ihickneiw  of  tlie  meinbram;;  while  many  of  tht^  veins  lK?(r«iniL'  niarke*lly 
dilated  and  form  large  sinuses.  In  Fig.  129  two  small  vessels  may  be  seen 
which,  after  pursuing  their  course  through  the  superJicial  Inyer  of  the 
serotina,  opt-n  into  the  intxrvillous  spaces  of  the  placenta.  Tlie  consid- 
eration of  the  vascular  connections  Imtwccn  the  fwtus  ami  the  uterus,  how- 
ever, will  be  deferred  unlil  we  lake  up  the  study  of  the  placenta. 

Development  of  the  Placenta.^ When  the  fertilized  ovum  reaches-jhe 
ntcriis  it  lindii  Lhc  eiuioiiietriuiTi  transforiii^Miinto  ilecidua.  in  aulitlpation 
of  it,-  it'ci'ption.  At.  this  tlint.',  as  has  ahviidy  bt-i-u  puintcrl  out,  the  ex- 
t'  lie  ovum  is  represented  by  the  cjiorionic  membnmc,  whose  cpiUie- 

1  ill  m_^a_m' ranged  in  many  layers— the  trophoblast.  We  are  unable  to  stat* 
as  yet  whether  it  posse.<*ie9  villi  or  nut.  though  if  such  are  present,  they 
must  be  in  a  vi-ry  rudirnciilary  condition. 

The  ovam>.^fi  a  rule,  becomes  Qttached^jto_Jhe  cJeeidua  vera  covering 
the  antcriflr  or  posterior  wall  of  the  uterus,  somewhere  in  the  neighbonr- 
biHxl  of  the  fundus,  and  only~exeepiinnany  in  tTuT  lower  portion  of  the 
uriTiue  cavity.  It  is  very  rarely  impluuttd  in  t!ie  angles,  since  these 
present  only  a  slight  decidiinl  reaction  as  compared  with  the  anterior  and 
posterior  walls.  A\  present  we  are  abHolntcly  ignorant  concerning  thn 
fiu-tors  which  lause  the  arrest  of  the  ovum  at  a  given  point. 

There  aiv  l^jiu. Lluroiics  as  to  what  occurs  immediately  after  the  im- 
plantation of  the  ovum  upon  the  decidua  vera. /- Acconling  to  the  one 
recently  promulgated  and  lulvoeat^d  by  Peters,  the  tiro^jioblast  80on_de- 
?i|  i'  ■    surfaci,'  epithelium  of  the  docidua,  so  that  the  ovum  almost 

in ly  eomes  in  contact  with  its  strnma,  into  which  it  rapidly  bur- 

XOIfR  (i'inte  I\').^  According  tit  the  nider  view,  which  has  obtained  universal 
acceptance  until  recently,  and  wiiicli  has  becu  etjnsidcrcd  in  deUil  by  Ruge 
and  His,  the  ouun.  bcconu's  altiiehed  at  some  point  on  the  surface  of  tha dc- 
eidua veraj  which  immediately  bcgins^to  proliferate  around  it  and  soon  snr- 
roumJs  it  as  the  lU'cidiia  reflexa. 

v-  The  evidence_at  our  disposal,  renders  it  probable  that  C£tiy;s's  explana- 
tion is  correct,  especiallv  as  tho  same  proccw  has  been  observed  by  Selenka 
in  the  Dipiikey,  by  Oj^ilz  in  the  guinea-jvig.  and  upon  theoretical  grounds 
wiis  advocated  by  von  Ilnrtf  for  lunnan  bi-ings.  Under  these  i-ireunistauces 
the  rcflexa  would  simply  represent  the  portion  of  the  decidua  vera  which 
covers  the  ovum,  its  further  growth  being  passive  and  dne  to  the  force 
cxertetl  by  the  growing'  nmm.  This  view  has  also  been  adopted  by  Jwco- 
pfildj  ttarehesi,  and  Bott.  who  consider  that  the  seven-days'-okl  onun  de- 
scribed by  tTic  former  was  prohnbly  implanted  in  this  manner. 

Hfy  own  observations  tend  to  show  that  this  is  the  course  of  events  in 
tubal  pregnancy,  as  in  several  instances  I  have  found  the  ovum  embedded 
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in  the  wall  of  the  tube  and  separated  from  its  lumen  by  a  thin  layer  of 
tissue.  Sevenil  clrawin<^s  illui*tmtin^  this  condttinn  will  he  found  in  the 
cha[iter  on  Kxtra-uttn-ine  Prt'^iancy.  At  lirat  I  was  inclined  to  regard  sut-h 
findings  a&  evidence  of  the  development  of  the  ovum  in  a  diverlieulum  from 
the  liuuen  of  the  tube;  but,  after  the  appearance  of  Peters'e  monograph, 
more  careful  examination  of  my  specimens  led  me  to  believe  that  my  fonner 
conclusion  was  incorrect. 

In  a  short  time,  no  matter  what  the  mode  of  implantation  may  have 
[been,  the  ovum  becomes  completely  surrounded  by  decidua,  the  portion 
eeparatinj?  it  from  the  uterine  cavity  "being  'KhoTirn  as  the  reflexa.  and  lliat 
immediately  Ix-neath  it  as  the  serotina.  Almost  iniiiii'diahrly  after  the 
iraplajitatiou  of  the  ovum.  ita_lm(dwhlast  begins  to  pnilLCorate  and  in- 
jade  tlic  purroundinp  decidual  tissue,  as  was  shown  by  the  work  of 
Hubrecht,  Ilenki'lam,  imd  Pelera.  A8_it  does  so,  it  breaks  through  the 
walls  of  maternal  c-ai>illjirie!*,  from  which  the  blood  escapes  and  forms 
Cftyitics,  whifh  are  boundt-d  partly  by  t  ropliul>!a8t  and  partly  by  deeitlua 
{Plate  IV).  As  the  pi-occss  goes  on,  more  vessels  arc  opened  up,  so  that  in 
a  short  time  the  trophoblast  presents  a  sieve-like  appi-arance  due  to  the 
presence  of  large  uumhi-rs  of  blood  spaces  filled  with  maternal  bluml.  As 
a  result,  the  trophoblastic  t-elU  bL-eonie  compreitsed  into  irregularly  shaped 
masses  of  varying  size,  some  of  which  extend  from  the  snrfaee  of  the  ovum 
to  the  surrounding  decidiin,  and  afford  the  epithelial  basis  fntm  wliieli  the 
villi  ape  develoiK.'d. 

The  moternal  blood  spaces  established  in  this  manner  represent  the 
earliest  stages  in  the  formation  nf  the  intfrrilimiS  bhod_  jspflfw  of  the 
future  placenta,  and  were  abundantly  present  in  the  early  nva  examined 
by.  Peters  and  Leo[)old.  roincidtmlly  with  their  foniiation,  the  irregularly 
shaped  masses  of  trnphobla-st  are  invaded  by  con  nee  live-tissue  nifj^hoots 
from  the  chr»rionio  membnme,  and  arc  thus  converted  into  ri//r'.  The  cells 
surrounding  them  bewmio  arranged  in  two  layers,  the  inner  corresponding 
to  Ijanghans'e  layer,  tlie  outer  one  being  composed  of  syncytium. 

As  we  have  already  indicated,  n  considLTablc  number  of  the  primary 
villi  cxtrnd  from  (he  chorionic  mcmbnine  to  the  surrounding  decidua, 
while  the  majority  project  freely  into  the  blonil  s|Miee«.  The  former  ai^e 
designatefl  as  iastniirig  riVi  (Haftzotten'J.  and  serve  I"  attach  the  ovum 
to  the  decidua.  M'liere  tlii'y  come  in  contact  with  the  latter,  the  tropbo- 
blast  at  their  tips,  which  is  now  de-signated  ns  chorionic  epithelium, 
undergoes  marked  proliferation,  and  like  the  roots  of  a  tree  invades  (he 
decidual  tissue  still  further,  until  the  two  stnictures  become  iirmly  united. 
The  i)rolifera1cd  1roplinhla«t  may  be  observed  in  placrnlie  in  all  stages 
of  development,  and  is  represrniet^  by  wlmt  are  usually  known  as  tlir 
ffll  nodes  or  rell  colutnns.  Tlieir  formatifui  waa  carefully  studied  by  Heuio- 
lom  in  the  early  ovum  which  he  described. 

Puring  the  fii-sl  few  weeks  nf  pregnnncv.  bmnebiiig  villi  prnjVel  fn)m 
the  entire  periphery  of  the  ovum,  as  is  well  seen  in  tlie  ligures  taken  from 
LeopohPs  work.  They  come  in  contact  not  only  with  the  ileei<lua  sero- 
tina,  but  also  with  (he  reflcxa:  so  that  inter^-illous  lilond  spaces  surround 
the  entire  ovum,  as  is  particularly  well  shown   in  the  section  through 
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a  scTcn-days'  pregnancy  (Fig.  lOD).  I)urmg  this  period  the  chorioaic  villi 
are  dHVoid  of  blood-vessels,  and  tho  ovum  ia  nourislied  by  osmosis  from  the 
maleraiirTjloud. 

As  prcrpmiicy  advances,  the  blood  supply  of  the  docidaa  serotiua  be- 
comes iiion*  an<l  more  almndiinl,  while  that  of  the  rcHexa  is  dituiiiiBhed; 
as  a  consequence  (lie  villi  in  conlact  with  the  former  are  better  nourished 
and  begin  to  grow  more  luxuriantly  thau  those  upuu  the  rest  uf  the  ovum, 
ihe  proeetw  thus  leatling  to  the  fontiulion  of  the  chorion  fromhsum.  At 
the  iuiiiie  lime  Ihe  villi  trovering  the  rest  of  tlie  ovinn  develup  less  rapidly, 
s»  thai  this  purtiuu  beeumes  known  as  the  chorion  Ueve.  As  tlie  av\un  in- 
creases in  size,  the  intervillous  spaces  in  the  chorion  Utvc  become  smaller 
and  fsmaller,  and  by  the  time  the  deeidiia  roMexa  has  conie  in  contact  with 
the  vera,  wliirh  liappeiis  at  Home  lime  iu  tlie  fourth  month  of  pri'j^njjricy, 
they  become  uhlilerated,  and  the  villi  which  prt)ject  inlu  theui  undergo 
almost  complete  degeneration.  In  sections  through  the  fwtal  membraneB 
at  term  (Fig.  \Xi),  llio  chorion  la've  consists  of  several  layers  uf  epithelial 
cells,  which  represent  the  chorionic  ejiilhelium,  and  thnmgh  which  are 
scattered,  here  and  (here,  nuiml  or  oblong  hyaline  bodies,  in  which  a 
few  spindle-sliaped  nuclei  can  be  distinguished.  These  are  the  remains 
of  the  isirlier  villi.  At  the  same  time  degenerative  changes  take  place  in 
the  epithcliuni  uf  the  chorion  I-tvc,  winch  result  in  the  formation  of  a 
tlbrin-like  material  which  will  be  couBidercd  in  detail  a  little  later. 

On  the  other  hand,  the  villi  of  the  chorion  frondosum  increase  in  she 
and  number,  and  become  vasctdarized  by  branche.*!  of  llic  umbilical  vessels 
of  Ihe  enihryu;  su  thai  aftt-r  the  llrst  few  M'ccks  the  foetal  circulation  ex- 
tends to  the  lips  of  llie  smallest  villi. 

The  £»/orfw/fl_is^ formed  by  the  union  of  the  chorion  fr«>ndosum  and  the 
dfCidua  ecrutina,  and  therefore  is  c'iimiM>scd  uf  fwtal  and  matei-nal  ti^uea. 
fBTlic  third  or  fotirth  month  of  pregnancy  it  constitutes  a  distinct  struc- 
ture, althougli  its  site  is  indicated  at  a  much  earlier  juTiod  by  the  in- 
creased thickness  of  Ihe  chori(Ui  at  that  point. 

We  can  pn>hnbly  best  imder!*laud  the  strucl\irc  of  the  placenta  by 
rtudying  sections  through  it  at  the  fourth  utonth  of  pregnancy,  one  of  which 
is  shown  in  Plate  \'.  Here  we  se^e  that  the  organ  is  made  uji  in  great  part  uf 
chorionic  villi,  whose  8lro[ria  presents  a  somewhat  mucoid  appearaiicc,  and 
contains  spindle-  and  star-shaped  connective-tissue  cells,  between  which 
vrel  I -developed  arteries,  veins,  nnrl  enpillnries  may  be  observed.  At  this 
stage  the  villous  ei»ithelium  i<  arranged  in  two  layers — I^uglians's  layer 
and  the  syncylluui — and  fn)ni  the  latter  many  buds  protrude  which,  when 
seen  in  cross  or  tangential  section,  appear  as  giant  cells  lying  free  in  the 
intervillous  spaces. 

In  the  up(>er  [wrt  of  the  plate  is  (he  decidua  serotina.with  which  some  of 
the  larger  villi — the  fastening  villi — are  connecte<l.  At  their  ends  can 
be  nolefl  a  marked  prolifL'ratinn  of  l^anghans's  layer,  which  invades  the  un- 
derlving  decidua,  givJhg~i^lBt»~tTr  the  r^  nodex  or  cell  ojlumns,  and  corro- 
sfHjnds  to  the  trophoblastic  formation  of  fiie  early  days  of  pregnancy.  The 
cell  nodes  are  apparently  eompfiscd  almost  exclusively  of  Tjunghanp's  cellsj 
as  the  syncytium  does  not  follow^ ^cm  dowrn  into,  the  depths  of  the  de- 


cidtifl.  The  spaces  bctwoon  the  tilli  and  the  tlecidua,  and  between  the  rilli 
Ihcnipplves,  are  designated  as  Iht-  interriHimn  gjnices.  Thette  are  fille<l  with 
niiitenjal  hlond  and  Ihfir  walU  are  lined  by  syncytium.  ScattCK'd  tlvmugh 
Iht-ru  are  it-ulatod  j^iant  cells — the  so-called  placental  giant  cells — whose 
oripn  U'c  have  nlrea<I_v  considert'd.  ITi^re  and  there  ai"e  seen  a  few  large 
iireus  coniposw]  of  eiiboidal  or  jn»lygonal  cells  with  v*»indar  nuclei,  which 
frequently  present  marked  signs  of  degeneration.  Theae  are  the  so-called 
decidunl  ijtlavds,  and  arc  iisnaJIy  8Up]>orted  to  represent  sections  through 
decidual  seijta,  which  project  upwaril  from  th«  8iirfac«  of  the  decidiia 
ficrotina  towards  the  chorionic  niciidn-anr.  Hut,  a»  has  aln-atly  been 
pointed  out,  it  is  more  than  ]ii-objLble  that  many  of  Ihciii  arc  masses  of 
trojjhoblast,  into  which  the  chorionic  connective  tissne  has  not  grown,  and 
which  therefore  liave  not  dcveloiK'd  into  (yj>ical  villi. 

^t_  lJie_  iimeliou  butwetm  Uie  cell  aotles  aud  Uie  decidual  LiaBur,  areas 
are  noted  which  stain  deeply  with  eoain,  and  which,  on  closer  esamination, 
ore  seen  to  be  made  up  of  lihrin.  honeycombed  in  various  directions  by  small 
«pnces — the  so-called  raiutlizeti  frhrin — which  jirobiibly  results  fn>m  the 
degi'iuTalioii  of  Ihu  ili'ejHT  layers  of  the  cell  nudei*.  Tins  is  known  as 
Kitabtich's  liLinn  IttX*."''^  from  the  author  who  (irst  culled  attention  to  its 
presPneo  in  the  ilecidua.  Its  existence  has  been  confirmed,  and  its  char- 
acteristics liave  been  studied  by  Ijanghaas.  Hnhr,  Tn.^si'nbrneck,  TT^lcsko- 
Siroganowa,  anil  ttlhi'i*s,  and  it  is  .a^aciaUy  coruiiidcrcd  to  mark  the  boi"der 
line  Iwtwoon  the  ftctal  and  maternal  tissues. 

Until  comparatively  recently  the  participation  of  fivtal  tissue  in  the 
decidua  serotiiia  was  not  recognised,  and  when  fielal  cells  were  found 
beneath  the  chorionic  niemhrane  they  were  eonsiilcred  as  being  of  deci<hial 
origin.  Accitrdingly,  Wiuekler  and  other  observers  believed  that  decidual 
tissue  extended  from  the  margins  of  the  decidua  serotiim  over  the  whole 
of  the  outer  surface  of  the  chorionic  membrane,  so  thai  the  entire  iuler- 
villons  space  was  included  between  decidual  or  maternal  tissue.  Winckler 
designated  the  sujM'rncial  porlion_of  the  decidua  as  the  hfim!.  and  the 
portion  covering  the  chorionic  niembi-anc  as  the  chsiiuf  phlc  of  the  de- 
cidua. We  luLva  alnwly  «howa  tiiat  the  tissue  in  question  is  coiui»o»ed 
of  fiplal  (x-toilera^iuid  the  cjfflception  of  decidual  pUtes«hould  therefore 
be  abandoned. 

At  one  point  (Plato  V)  a  maternal  vessel  is  seen  which,  after  reiiching 
the  surface  of  the  decidua.  opens  directly  intn  the  intervillous  s[iace9. 
At  present  it  is  univei-sally  admiltei]  that  the  blood  in  these  spaces  ia 
exclusively  maternal  in  origin. 

The  fti'tal  blood  in  (he  vessels  of  the  chorionic  villi  at  no  time  gains 
access  to  the  maternal  blood  in  the  intervillous  spnees,  the  two  being 
separated  from  one  another  by  the  double  layer  of  chorionic  epitbeUuno, 
ft  portion  of  the  (stroma  nf  (he  \-illus  and  the  vessel  walls  (Plate  \'l). 

Structure  of  Placenta  in  latter  Half  of  Pregnancy  and  at  Full  Term, — 
Except  in  its  increased  size,  the  placenta  in  the  stc^jind  half  of  pn-gnancv 
diners  but  sUgRly  ffOm  that  of  the  fourth  month.  Micro.'tropie  seetiona 
at  iliTs  period,  however,  show  eertflfn  points  of  ditTerence.  Tliese  are  well 
illusti-ati»d  in  Fig.  130.  which  represents  a  section  through  a  seven-and-a- 
half-raoulhs*  placenta  and  the  adjacent  uterine  wall.    Studying  it  from 
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|Eithia_0]ltmrd,  we  ece  that 
it  IB  composed  of  tlie  follow- 
ing Btnictuppi*:  aUiiiitJii,  iJi«- 
riunit:  membraiic',  jiUi,  in- 
tvrviUous  blood  spaces,  and 
dccidutt  gemtina. 

Tlie  amnion  covers  the 
inner  or  fiL-tuI  surfauo  of  lliy 
placenta,  oud  c:onsi9t«  of  a 
nmglu  layff  of  cubnidal  cpi- 
tHgtuirfr.nSel ovr  wliitli  comes 
a  lapr  of  more  or  ]vse  fibril- 
lar t^onnetTiVo  tJHitue,  con- 
taining' lyj  _LluQd  -  resstls. 
The  chorij^^nic  membrane 
prosentj!  fsstuitially  the  same 
Btructore  a8  in  the  earlier 
months  of  proxuiu^^'V,  diil«r- 
iim  (juIy  in  the  presence  of 
ajarge  amount  of  canalized 
fibrin  imniediaU%  beneath 
its  epillu'liiiTij. 

T!h" ;^(jatJ)iijk^of  the  pla- 
centa  is  inado  ujp  of  cliorionic 
villi,  which  arc  much  more 
abuniilant.  hut  ai  Ibo  wime 
lime  considerablv  phi ii Iter 
than  at  the  fourth  month. 
Thuir  si  rojnn.  which  is  made 
up  of  sjiyulk'-shapod  willa, 
is  denser  in  appearanr4',  is 
occupied  in  j^eal  part  by 
blood  -  TCf^cls,  and  diEcrs 
markedTv  from  the  unicoid 
tifKue  of  the  earlier  nmnthj*. 
Theee  chanpi^  bave  already 
b«en  referred  in,  and  arc 
clearlv  shown  in  Kips.  116 
and  117. 

The  ei>itheTjimi  coverinflr 
the  y}]\l_  has  also  midcrjrone 
marked  chanire:  T^nnghflnR'-; 
Iflvcr  has  nlmof;!  eomph-trly 
diNippenred  atijl  only  a  thin 
laver  ^ilajuicjiiumjiemams, 
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which  jfivcs  rise  to  fewer  buds  thau  pix'viously.  In  many  villi  immctliateiy 
under  the  epitholimn,  and  occupving^  the  fornier  position  of .  I^ugh&ns's 
layer  of  cells,  a  thitOcer  or  thinner  kytir  of  canaliy.i>iil  tiltrin  may  be  observed. 
Thi«  was  described  by  I-an^liaut*,  and  is  of  conataul  occurrence  in  the  latter 
half  of  pregnancy.  It  appear:*  to  indicate  senile  degeneration  of  the  pla- 
ci^ntfl.  At  the  siine  time,  many  uf  the  arteries  show  niarki-il  changes  and 
present  all  ttlitges  of  an  ohliteraliiig  i-ndarleritit*,  to  whudi,  in  great  part, 
tlie  fonuatifin  of  the  tissue  in  question  ahouhl  be  atlri!)uted. 

The  suijerUcial  jjortions  of  the  dceidua  at  this  period  are  covered  by 
canalized  fibrin,  whirh  probaldy  result*  from  cy'igulalion,  neurosis  of  the 
cull  n<>ii*fg  aiul  [(flunuij*.  In  the  deep*;r  hiyi-ra  nunuTous  giant  t;idl«  are 
observed,  which  ot-caj-ionally  extend  into  the  eonneelive-t issue  SL-pta  be- 
tween the  muscle  fibres.  They  are  of  various  shapes,  and  represent  por- 
tiona  of  syiieytiuni  which  have  waniU'red  down  into  the  deeidua. 

From  tlie  fret;  hurface  of  the  deeidua  numerous  eh'valions  of  varying 
sliapes  and  sizes  extend  upward  for  a  gi'eater  or  luss  distance  intu  the 
placenta.  They  are  conipose<l  of  cuboidal  or  iwilygonal  cells,  with  round 
vesicular  nuclei,  and  only  rarely  C4)ntain  blnod-veiwelit;  in  many  places 
they  have  undergone  degeneration  and  becnnie  eonverted  into.ciiiia.Uy.ed 
fibrin.  They  are  usually  deRcrilH-^l  as  deeiilual  fiL'[»ta,  but  in  all  proba- 
bility are  <lerived  from  fwtal  ectoderm  or  troplioblast. 

The  entirespaee  between  the  ehurionic  niend)r.ine  and  tlie  free  surface 
of  the  dcciiTua  serotina  is  designated  as  the  pluccrtlal  spare,  into  whieli  the 
ehorioiiie  villi  dip.  thereby  subdiviiling  it  into  myriads  of  irregularly 
shafH-d  cavities  which  conimunieate  fiTely  with  one  another — the  inter- 
villous 8j>aces.  They  arc  Uned_bj_tlic_ syncytium  covering  the^ehoriouic 
membrapti  aud^villi,  except  at  those  portions  of  the  ileeJdua  serotina  which 
have  iMTome  converted  into  cansltztHl  llbrin.  and  which  arc  onlv  partially 
covered  by  it.  The  syncytium  is  thinner  tlian  in  tlie  earlier  niontlis  of 
pregnancy,  and  un<ler  high  powers  of  the  microscope  its  protoplasm  pre- 
sents a  vacuolatwl  appoaranec.  witidi.  according  to  Ularchand.  is  due  to  the 
glycogen  noriiialiy  contained  in  il  having  been  tliw*olvc<l  out  by  the  fluids 
used  in  hardening  the  placenta. 

The  intervillous  spaces  art;  at  no  time  lined  by  endothelial  cells,  except 
for  very  short  <lislancf-H  on  the  snrfaet!  of  the  deeidua  serotina^  over  which 
the  endothelium  uf  maternal  vessels  may  exteml  to  a  slight  c.itent.  It  is 
probable,  however,  that  a  great  part  of  tliJK  tissue  in  reality  re]>resejvta 
thinned-out  syneylium.  Hence,  it  would  appear  that  the  inter\-illous  spaces 
are  line<l  entirely  by  fo-tal  tissue,  and  that  the  maternal  blood,  which  is 
circulating  tlirough  them,  lies  outside  of  the  }>ody  of  the  mother.  The 
nmtemni  blood  gains  access  to  t!ie  placental  s[»ace  by  1)ranehe8  of  the 
uterine  arterii's,  which  pursue  a  convoluted  course  through  the  deeidua 
serotina  and,  after  their  walls  Imve  gradually  become  reduced  to  a  single 
layer  of  endothelium,  open  upon  the  sides  of  the  decidual  septa.  The 
blood  escapes  from  the  inten'illous  spaces  through  more  or  Ip.tis  funnel- 
shaped  openings  upon  the  surface  of  the  deeidua,  which  can  be  traced  di- 
rectly into  the  lorge  venous  sinuses  in  its  depths.  It  Is  therefore  apparent 
that  there  is  a  distinct  circulation  through  the  intcrcommuniealing  inter- 
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villous  spaces,  tho^igh  it  is  Doccsearily  more  Blti^ish  than  elsewhere  in  the 
boily. 

The  nature  of  \\w.  inlrrrillvus  simces  and  the  iimwtinn  ns  to  whethur 
they  euutuiut;d  iiiutoruul  bluuj  Lave  giveu  rise  tu  a  f^icat  dval  o(  dii^cuttHiuu. 
Vator,  Noortwvk,  and  William  and  .Tolm  IIiintLT,  in  the  oi;:htccnth  ccn- 
tur)-,  expi'L'ssod  an  alliniuiiivi'  ujiinion;  and  the  last  two  investigators  on- 
clu»ively  dfinouslnitt'd  it  by  iujuctiou  ex))eriuieut8.  Similar  results  wore 
obtained  by  K.  H.  Webor  iti  \S\2.  But  this  work  was  graduftlly  lost  sij^ht 
uf,  un<l  all  Korls  of  thedrii-*-  wt-m  ovolvod  concerninjr  tlit^  nature  and  con- 
tents of  the  inlervillutiK  HimL-f».  Itraxton  IlitrkH,  Kn-olani,  and  others  lie- 
lievi-d  that  they  did  not  e<.intaiu  bloody  but  some  subi-tanee  derived  fforn 
the  mucons  nienibrane  of  thti  ii(*uii8  whieh  they  dcsijrnatcd  as  iiUrinf  milk. 

CorrtTt  conrej)tiot].s  as  to  the  nature  of  the  placenta  were  tinallv  estab- 
lished by  tlio  work  of  FaiTf,  Turner,  "Waldryt-r,  NJlubueh;  K<dir,  Bunun, 
■opold)  and  others,  who  showed  ronclueively  that  the  intervillous  spaces 
t^ntuinwd  iiuttema)  blood,  and  that  vesHeU  frntii  the  ni»»ther  eoiild  be 
traeed  iutu  thi-ni,  Thiw  was  e«|jri-ially  wi-ll  deiiionstniUsl  by  Waldeyer, 
who,  in  live  jjregnanl  ludavi-rs,  was  able  1ci  inject  tht-rii  from  the  mulerual 
Teeseh.  Furthermore,  the  rectjnt  work  of  I't-terB,  jx^opuld,  and  others,  has 
placed  the  question  beyond  all  doubt. 

In  virw  of  thciit'  facts,  tlieii,  the  pjacenta  must  bo  ro^rded  as  a  col- 
lection of  maternal  bloud,  included  between  tJie  chariunic  nieiiilinine  and 
thdltcidtm  seitvtina,  into  which  the  villi  dip  and  by  which  they  are  sur- 
rounded. Some  idea  of  tin:  compk'.vity  uf  its  vasirular  arranjienii'ut  may 
be  jjainucl  fr()ni  Plate  Vll,  which  represents  a  corrosion  preparation  of  the 
fiptal  portion  nf  a  full-torm  placenta,  wliieb  was  iiijt'cttni  thrnu^li  the  uni- 
biljeal  arteries  and  veins  with  red  and  blue  eelloidin.     (Also  see  Plate  VI.) 

Nomially  there  is  no  coninnmicaliun  between  the  fu.'tnl  blot»d  containinl 
in  the  cborionie  villi  and  the  niatenial  blood  in  the  intervillous  spaces, 
and  it  wmili]  appr'ar  that  tlie  tninsrniKsiini  t>f  sub^itances  frnrn  one  to  the 
other  is  aeecunplisliL-d  partly  by  osmosis  and  partly  by  the  tiireet  cellular 
wtLiity-Of  the  synciiium,  the  pi-oeess  bcin^  analnpous  to  that  which  takes 
place  in  the  tubules  of  the  kidney  and  other  organs.  The  effete  malerlals 
from  the  fn-tus  are  carried  by  the  unibilitrul  arteries  to  IIk'  rapillarios  of 
the  tenninal  villi,  wlu-nce  they  arc  transmitted  to  the  matcnial  blood  in  the 
manner  jnst  doficribed.  At  the  same  time  the  oxygen  and  the  materials 
Deeded  for  the  nutrition  of  the  fo-tus  are  taki*n  up  from  the  former  and 
carried  by  the  umbilical  vein  to  the  f«TluB.  Thii.**,  in  a  general  way  we 
may  say  that  the  plaeenla  R»pre»ent8  the  lungs,  atomach,  and  excretory 
organs  of  the  unb<trn  ehild. 

Placenta  at  Full  Term. — Tlie  placenta,  as  it  is  cast  off  from  the  uterus 
after  the  birth  of  the  child,  is  a  flattened,  roundish,  or  oval  organ — 15  to 
18  centimetrps  in  diaTiieler,  and  2  to  3  eentimetrea  in  height  at  its  thickest 
part — from  the  margins  of  which  the  membranus  extend.  Onlinarily  its 
weight  is  about  ^  of  thai  of  the  foetus,  so  that  when  the  latter  is  normally 
developed  the  plneentu  weighs  from  500  to  600  grammea. 

Tt  presents  for  cxaminafion  two  surfaces  and  a  margin — (he  surfaoe  in 
contact  witli  the  dccidua  scrotina  being  designated  as  the  maternal  or 
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outer,  and  that  directed  tgyards  the  cavity  of  the  ovum  as  Uie  fa'tal  or 
uuier  anrface.  The  former  i^  t-ovcred  hy  a  thin  hiyer  of  decidua  and 
prcsrnts  a  rag^l.  turn  apiH'jinince,  h^-ing  dividwl  by  dt>|m*Jtsi(>ni<i  of 
T&ryiog  dt'jilli  into  a  nutnber  uf  irregularly  tiihaped  ureus,  the  Ko-calltHl 
evtjflethng^  which  vary  considerably  in  number,  as  many  as  twenty  being 
Bomeiimcs  (ib&L-r\-Li1.  On  careful  examination  of  the  decidual  surface,  nu- 
merous veHcU  may  be  seen  which  have  been  torn  thraugli  when  the 
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n^  amnion ;  eJ.,  coiinMilvv  Uwaa  of  amnion  uid  cliorion :  r.f..  c)i<)rii>»!c  i-|>ltlioliiim ;  a/,  euullnd 
BttHn:  d^deddua;  f^  iclAnd  ;  m^  mueculuis ;  r^  vein  :  T.,  oirtit'lili^  villum 

plai?enla  was  Repnrnted.     Thug,  Klein  wae  able  to  count  fil  arierifts  and 
53  veins  in  a  8inj.'V*  specimen. 

The  fg-tal  or  iniietJurfaee  presents  a  gljstj^ning  appenmnce,  owing  to 
the  fact  that  it  is  i-nvered  by  amnion,  which,  however,  i.s  only  slit,'htly  ad- 
herent. "VSIion  tlie  Inlter  is  remoTod,  if  leaves  a  conraely  granulnr  surface, 
upon  wliicli  (he  innbiliral  con]  is  usually  inserted  somewhat  eccentrically, 
though  it  may  be  juet  at  the  centre  of  the  organ  and  occasionally  near  ita 
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Dur^tn.    The  vnrioiia  modes  of  ingeriion  will  be  consitlored  when  we  t«ke 
up  the  abnommlities  of  the  placeuta. 

The  vessels  composing  the  umbilical  cord  spread  out  beneath  the 
amnion  and  rapidly  divide,  but  the  niuin  branches  remain  upon  the 
ffi'tat  Hurfare  of  )h<?  pla- 
centa until  its  margin  ih 
reaehed.  In  manj  in- 
stances a  larpe  vein, 
which  is  UBimlly  known 
118  the  firruhir  siuux,  i-x- 
tendH  around  a  cuuHidera- 
h\v  portion  of  thi;  periph- 
ery of  till"  placenta,  but 
only  in  very  rare  cafl<w 
completely  tmcirclca  Iht^- 
oi>;an. 

Thi-  ^ft«/  membramji 
L-un»isi  of  the  anmt<in, 
chMrion.  and  a  Itiin  lay(!r 

at  drridna.    The  amnion,  the  innermost  of  the  monibnines,  is  a  thin, 
tiauspareul.  f^distening  slructuri',  which  is  rarely  thicker  than  a  sIk'l-I  of 

..  _  ivrtliiig   jjaptT.      Us  outer 

aurfac-c  ia  cIusl-Iv  applu;d 
to  the  cliorion,  from  which, 
however,  it  can  usually  be 
separated  without  difTicul- 
ty-  The  L-horion  is  more 
opiupic  and  thicker  than 
Ihc  amnion,  though  it  rare- 
ly exceeds  I  niillinietrc  in 
tliicknenw.  It  reprORints 
the  chorion  la-vt  of  the 
early  months,  and  under 
the  microscope  is  swn  to 
po»y«ess  A  nmnhcr  of  degen- 
erated villi.  Clinging  to 
its  outer  surface  arc  a 
few  shreda  of  liiiisuo — the 
portion  of  the  docidua 
which  is  cast  o(T  after  the 
birth  of  the  child.  Fig. 
133  is  taken  from  a  section 
through  the  ftetal  mem- 
branes and  the  nteiine  wall 
outside  of  the  placental 
g/  Du'ir  composition. 

eiir«I,  or  funis,  extends  from  the  navel 
>•(  Uic  placenta.    Its  exterior  prcscntB  a 
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tra.    Th«  sra^e  lei«tk  «f  1^> 

cordii,  whid  ven  nnMBed  at  tk< 

Joh&i   HafikiBs   HoaiBtal,   wms    5' 

cmtinictrM,  tlw  duitctt  being  1^  ,  .,. 

awl  the  loa^gcft  100  eetttiB«treiL        w'    •*>  '*' 
The  eord  fmpHOix  pceeeiite  a    I  /^   *1 

twBted  appearanra,  the  coalag  ■«&- 

■By  betng  fnnn  left  tP  right     Ab 

the  nasek  are  asaallj  longer  than 

the  cord,  tbej  are  fre^atsUj  fbided 

npcm  tTifiiilnw»  thas  gmng  rise  to 

nodulatioaa  npon  the  majfrnn  vhidi 

are  deaigikated  aa  tabe  kggte. 

TIk  cord  is  corend  bj  sereral 

l^an^  of   t^ithelium.    which    is    a 

direct  r(rntinuati<Hi  of  the  skin  cot- 

ering  the  abdomen  of  the  embiro; 

its  interior  is  made  op  of  a  mqepid  conpoctiTe tissue — the  ao-called  Whar- 

tnninn  jflty. 

Microscopic  aectionft  tfamngh  the  |i£iaLaiid  placental  ends  of  the  cord 

at  term  present  a -somewhat  different  appearance.     In  the  former,  besides 

the  Tcsfels,  one  tuually  sees  two  smalK  Jarklv  staining  ar(>xf^  which  umler 

higher  tnmgnific-ation  appear  afTsnall  finely  lined  bv  cuboidal  or  flattcntd 

epithelial  celU.     One  ia  tlic  remnant  of  the  alkntnig,  ami  the  Qther  the 

duct  or  stalk  of  the  umbilical  vesicle;  at  the 
placental  end  only  the  latter  io  present. 

In  most  text-books,  it  is  stated  tliftt  the 
cord  is  derive«l  from  the  allantois,  and  is  cov- 
ere<l  bv  a  sheath  of  amnion.  The  rrin'iirchcft 
of  His  have  dermitcly  shown  that  mich  is  not 
the  case  in  man,  but  that  the  foetus,  in  the 
earliest  sta^x*  of  pn-i^ancy.  is  connects  with 
the  inner  surface  of  the  chorion  by  a  toh-rably 
thick  mass  of  tissue,  only  a  small  portion  of 
which  is  occupied  by  the  allnntnis.  This 
TTis  desTpnatcd  as  the  abdiunioal  pe<licle 
(Baiirhxliel),  and  showed  that  it  rejtrcseut^ 
merely  an  exlension  of  the  caudal  eml  of  the 
embrj-o. 
Pip.  1^7  rcprppcntp  a  section  thmiiffh  the  abdominal  |)edicle  of  one  of 

the  early  cniliryo.n  sluilicil  by  His.  and  clearly  shows  its  anah>^,'v  with  the 

embryonic  area.    TFic  throat  bulk  of  the  gtnictiirc  is  made  up  of  mesodermie 

iJMUe  ia-gJiicli  the  umbilical  vessels  ami  the  allanlois  are  emlM*dded;  ilJi 

dorsal  surface  is  covered  by  a  single  layer  of  Lcioderm,  showing  at  its 
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middle  a  slight  depresgion  which  represents  a  continuation  of  the  medul- 
lary groove,  whiic  arching  orer  it  is  the  amnion.  In  its  further  tievdop- 
ment  the  ectodermal  portion  extends  downward  and  inwanl,  erentualij"  iu- 
ctoming  a  Kumll  [lortion  (if  the  ffplonie  in  a  way 
Bimilar  to  that  in  which  the  abdominal  walls  arc 
formed  in  the  embryo  itself.  In  this  cavity  the 
Btalk  of  the  umhilical  vesicle  or  yolk-sflc  is  in- 
cluded. In  the  meantime  the  Miiinion  is  likewise 
extending  around  the  L-ntirt;  stnietui-e,  but  i»  not 
in  contact  %vith  it;  and  as  the  former  beeomcs 
more  and  more  distended  by  the  amniotic  fluid,  it 
bictunes  farther  and  farther  sepaj-ated  fi'om  the 
iihdiiininal  jiediele,  or  as  we  may  now  call  it,  the 
nmbilical  cord.  Eventually  the  amnion  is  con- 
nected only  with  the  portion  of  the  cord  which  is 
iiUaelied  tn  the  f<etal  siirfuce  of  the  plaeetita. 

Kip.  139  represent*  a  thirlv-days'  embryo  de- 
scribed by  His.  and  pivL-s  a  very  good  idea  of  the 
manner  in  which  the  stalk  of  the  umbilical  vesicle 
become,-;  inohidt-d  within  the  curd. 

Umbilical  Vesicle. — Tin  yidk-sae,  or,  as  it  be- 
comes later,  the  umbilical  vesicleris  a  very  promi- 
nent organ  at  the  beginning  of  pregnancy,  and  is  present  in  all  the 
early  ova  which  have  been  cleseribed.  Jn  its  enrli«'st  stages  it  otTiipies 
all  of  the  blastoderntie  vesicle  wliich  in  not  taken  up  by  the  embry- 
onic area.  Hut,  ua  the  embryo  develops,  it  becomes  rcUitively  smaller, 
and,  as  we  have  already  shown,  is  taken  np  in  great  part  to  form  the 
intestinal  canal,  so  that  after 
the  forinalioEi  of  the  abdoiii- 
innl  walls  it  protrudes  from 
the  umbilicus  as  a  miinded  sac 
with  a  distinct  stalk.  As  preg- 
nanev  advaneci^  ihv.  sae  be- 
comes suiallcr  and  its  stalk 
longer. 

The  structure  persistH 
Ihroughoul  pregnnney,  and 
C*n  ncnrly  aUays  be  foimtl 
at  full  term,  wlien  il  is  repiv- 
tvtttnl  hv  ■  (imnll  oval  sac,  H 
fe»  i  wUlimelres  in  dianu-ter, 
^^1^  ^fdTitt1l\  1ii>4  tui  (lii>  fietal 

.  T)e- 

,  f^.  ctionun  and  tiiunion, 

Ms:«a.-miUT  »n  the  mem- 

lOaeentiil  marpn.    It  is  connected  willi  the  urn-- 

,..  dielo.  which,  as  1ms  been  already  shown,  may  he 

-,ijh  the  rortl  at  term.    Schultze,  in  IBfil,  was  able  to 
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demonstrate  the  umbilical  vesicle  in  146  out  of  150  mature  placenta 
examined. 

The  Latra=abdominaL  portion  of  the  duct  of  the -umbilical  vegicle,  which 
extends,  from  the  umbilicus  to  the  intestine,  usually  atrophies  and  disap- 
pears, but  occasionally  it  remains  patent,  forming  what  is  known  as 
SleckeVs  diverticulum,  which  may  play  an  important  pathological  part  in 
later  life. 

In  animals  whose  ova  possess  a  large  amount  of  yolk,  the  umbilical 
vesicle  is  the  main  source  of  nutrition  for  the  embryo;  but  in  those  of 
women  its  significance  is  not  so  clear,  since  the  proportion  of  yolk  is  ex- 
ceedingly small.  It  must,  however,  play  an  important  part  in  the  economy 
of  the  embryo,. as  it  develops  a  considcrabte  circulation,  and,  as  Selenka 
has  shown,  forms  numerous  crypts  from  its  entodcrmal  lining.  As  yet, 
however,  we  are  unacquainted  with  its  functions. 
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■'   Koon  to  be  followed  by  the  appearance  of  Ihe 

kvi'lopmunt  the  abdominal  pedicle  is  sc«Q 

f  tin.'  embryo,  an<\  lyinj:  almost  in  tlie  same 

.  MiKJtve  on  its  doi-sal  surface,  and  is  made  ap 

'.iiiou  uf  the  double  heart  may  be  noted;  while 
Acok  the  ccrebi-al  and  optic  vehicles  appear,  w 
'  and  clefis.     The  yolk-sac  hecnmos  more  and 
■  .  Muiit'cted  with  tlu"  ventral  surface  af  the  embryo 
\t  tiio  verj*  end  of  the  third  week  {about  the  twenty- 
make  their  appearance  as  sjEflll  buds  upon  the  eur- 

.. — This  week  is  cliaraelorized  by  a  groat  increase  in  the 
\o,  which  becomes  markedly  flexed  upod  its  ventral  sur- 


flfr  1«.  Fir  U7.  Fir  148.  Fir  1«. 

Fioa.  1M-14V.— £hbkvm  riuiii  Tovtnm  akii  Firrn  Vrcu  (III*).    X  B* 

Cue,  SO  that  its  head  and  tall  ends  come  almost  in  contact  The  rudi- 
liionts  of  the  eyep,  ears,  and  nose  now  make  their  appearance,  and  the 
ijiibilical  vesicle  becomes  still  more  pedunculated.  At  the  end  of  tha 
first  Ulnar  month  the  embn'o  measures  from  7.6  to  10  millinictros  {0.3  to 
0.4  inch)  in  lenjrth. 

Second  Month. — Tn  the  first  half  of  the  second  month  the  human  em- 
brj'O  does  not  differ  esjientially  in  appoarance  from  that  of  other  animals. 
It  is  still  markedly  bent  on  itaelf,  and  the  visceral  clefts  and  arches  are 
the  most  prominent  chamcteri sties  of  its  cephalic  region,  while  the  ex- 
tremities are  in  a  ven'  rudimentary  condition.  Tn  the  latter  part  of  the 
month,  owing  to  the  development  of  the  brain,  the  head  becomes  con- 
siderably larper,  and  aswumes  a  certain  rrserablanee  to  that  of  a  human 
beinff-  At  the  same  time  the  nose,  mouth,  and  ears  become  less  prominent 
and  the  ejlremities  more  dcTclopcd.  sn  that  it  can  be  seen  that  they  are 
made  up  of  three  portions,  Tlie  external  ^nitalia  also  make  their  ap- 
pearance in  the  latter  part  of  this  month,  and  at  its  end  the  fcctus  has 
attained  a  lenjrth  of  2.5  centimetres  (1  inch). 

Third  Honth. — At  the  end  of  this  month  the  entire  product  of  con- 
ception is  about  as  large  as  a  jroose's  ppp,  and  the  pmbr\-o  mea-wres  from 
7  to  9  centimetres  tn  length.  Centres  o£  osfiification  have  appeared  in  most 
of  the  bones;  the  fingers  and  toes  become  differentiated  and  are  eup- 
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plied  with  nails;  the  external  genitalia  are  beginning  to  ehow  (][>finiic 
sigiiA  of  sex. 

Fourth  Moatli. — By  the  end  of  the  fourth  inonlh  Ihe  foetus  is  from  10 
to  17  centiHieti-es  long,  and  weighs  aUuut  120  gminmea.  An  examination  of 
the  exk-mal  grnifal  organs  will  now  definitely  jccveal  the  sei:. 

Fifth  Month. — The  Uvlns  vnrieg  from  18  to  5^7  centimetres  in  length, 
and  WL'ighs  about  280  granuues.    lis  skin  has  become  less  transparent,  a 


n 


'? 
^r-^:^ 


,>)i^ 


Kt».  !».  Fijt.  Ul.  Fii:.  ISa. 

Km».  tfiO-ISS.— EusBToa  ruoK  Skcoitd  Hovtu  (Ills).     X  8. 


COTIxilUC  l«  wwo  over  ile  entire  body,  while  a  certain  amount  of 
lip^ul  luur  htlH  inado  ii»  appenrance  on  the  head. 

$ixth  Month. — At  the  end  of  the  sixth  mouth  the  fuetus  vari(>9  from 
^  to  Si  iH-niinn'Irps  in  lenglh,  and  weighs  about  634  grammes.    The  skin 
MyM-ut9  A  nmrketlly  wrinkled  appearance,  and  fat  begins  to  be  deposited 
!K,->i<nt;h  It;  the  head  ifi  still  comparatively  quite^arge.     A  f<ptu8  bom  at 
j\^  ivrK«v1  wit)  attuinpt  to  breathe  and  move  its  UmbB,  but  always  perishes 
•kil^ru  4  iciiv'tt  lime. 

4M«ftlk  Month. — The  length  during  this  month  varies  from  35  to  38 
.%**>' p^*^<^^>^  ttttd  the  fo'tUB  attains  a  weight  of  over  1,200  grammes.    The 
M.i.-w   \.s;>   '.1  v»'ry  thin,  the  skin  is  reddish  and  covered  with  vurnix 
jus^^     ]%*•  ;MJij\iIlary  membrane  has  just  disappeared  from  the  eyes.    A 
^......^  v*-H   \\  this  pvriiMl  moves  its  limbs  quite  energetically  and  cries 

.    *.«.''i  *\«Kv;  but,  as  a  nde,  it  cannot  be  raifled,  even  with  the 
«nK  «hho4gh  an  nocn»ional  successful  case  is  found  in  the 

WK»t<il  among  the  laity  that  a  child  bom  at  the  end 

tM  a  better  rhanre  of  living  than  when  it  eomi-s 

u.^  -^  <mM  ^Mr  TTtVi  Uter.    This  idea  is  a  remnant  of  the  old  Hip- 
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pocratic  doc-trine  and  is  absolutely  t^rruueous,  as  the  more  developed  the 
child  the  gi't-atrr  arc  its  chances  for  life. 

Eighth  Uonth. — At  Uie  end  of  the  eighth  month  the  foetus  ha$  attained 
a  lengtli  of  42.5  centimetres,  and  a  weight  of  about  I,90Q  graniniea.  The 
surface  uf  the  ^iinJfiLsUli,  red_aiid  wiinkieU,  and  the  child  resembles  an 
Q^d  nuiLJa  appearaooe.  Children  boru  at  thiri  period  may  live  if  properly 
cared  for,  I  hough  tlielr  e)i)ineei4  are  not  very  promising. 

Ninth  Uonth. — At  the  c-nd  of  the  ninth  month  the  fa-tus  is  4G.75  centi- 
metres long,  and  weighs  about  2,5W  grammes.  Owing  to  the  presence  of 
conaiderablfl  fat,  the  body  has  become  more  rotund  and  the  face  has  lost 
its  previous  vriokled  appearance.  Children  burn  at  this  time  have  a  very 
fair  chance  of  life  if  properly  cared  for. 

Tenth  Month. — Full  term  is  reached  at  the  end  of  thia  month.  The 
foetu8  is  now  fully  developed,  and  presents  the  ap[Miaranees  which  we  shall 
consider  in  detail  wlien  we  describe  the  new-born  child. 

According  to  Ahlfcid,  the  average  weight  and  length  of  the  fcetus  in 
the  last  four  months  of  its  development  are  as  followB: 
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These  figures  possess  only  an  approximate  value,  and  generally  speak- 
ing the  length  affordu  a  more  accurate  criterion  of  the  age  of  a  child  than 
its  weight.  Kaase  has  suggested  a  very  simple  method  of  determining  the 
size  of  the  embryo  at  its  various  periods  of  development.  According  to 
hini,  the  length  in  cTnliiiii'trcs  may  bt;  niughly  appruxinmted  during  the 
first  five  months  by  squaring  the  number  of  the  month  to  which  the  preg- 
nancy has  advanced;  in  the  second  half  of  pregnancy,  by  multiplying  the 
month  by  5,  as  is  shown  in  the  following  table: 

At  the  end  of  ttit-  flrsi  iiumth I  x  1,  I  centimetre. 

"  "  "    sccnnil  ntonth 2x3,  4  ccctinifltrea. 

*•  "    tbird  month 8x8.  9 

"  *■  "    fourth  month 4  x  4.  18 

"  "  "    fifth  raoTith 5x5.  2.1         " 

**  "  "    sixth  month fl  x  E.  80 

I*  »  »    seventh  month 7x5,  S.'i  " 

"  ••  "    eighth  moiilh 8  x  .1.  40 

"  "  •'    ninth  month 9  >  .^  4.'i 

*•  •*  -   tcnthmonth 10  x  B,  50         " 
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The  Child  at  Full  Term. — The  average  child  at  full  term  is  iOJa  51 
centimetres  {}ii)  to  21  inches)  long,  niul  weighs  ^i25(J^granirm'S  (7  pounds). 
The  akiu  is  sinuath  and  polished  iu  uppturaut-e,  ajid  e*how8  uu  lauugu,  ex- 
cept uccasionally  about  the  shoulders.  Over  the  entia'  surface  is  spread  a 
whitish,  i^reasy  material,  the  vernur  cascom,  which  is  a  mixture  of  epi- 
thelial ceils^  lanugo  hair;*,  and  the  ^etTctioa  of  thu  stduiccoua  glands.  'I'hu 
head  is  ufiimlly  covered  by  darkish  hairs  2  to  3  euntimetres  in  length,  and 
th'  r!;-!;  ■.■  ,if  (hc  nosc  Bttd  ears  arc  well  developed.  The  Jin^crs  and 
t"  ill-developed  nails,  which  project  Iwyond  their  tips.     In 

male  i;liiUlivn  the  testicles  are  usually  found  within  the  acnttum;  iu 
girls  the  labia  uiajura  are  well  developed  and  are  in  contact  with  one  an- 
other, and  usually  conceal  the  reat  of  the  genitalia.  The  bones -of  -  the 
lieadjLre_  \i:cli  osuifiedj  and  are  in  close  contact  at  the  various  snt\ires. 
At  autopsy  a  centre  of  ossilication,  0..')  cenlinujtni  in  diunit-ltT,  is  found 
in  the  lower  epiphysis  of  the  fenmr.  This  was  first  described  by  BU'card, 
in  18'^(i,  as  a  diafrnostic  sign  of  maturity.  It  is  not  infallible,  however,  ae 
Hartmann  has  shown  that  it  was  absent  in  12  out  of  102  full-term  chil- 
dren which  he  fxaniiued.  No  one  of  ihfsc  cottditious  affords  iudisputiiblc 
proof  of  the  niatxirity  of  a  child,  but  when  the  majority  of  them  are  present 
the  evidence  becomes  fairly  convincing. 

Soon  after  its  birih,  and  occasiaually  just  after  the  head  emci-ges  from 
the  vulva,  and  before  the  expulsion  of  the  entire  body,  the  child  makes 
inspirators-  movements  and  lH?gins  to  cry  loudly.  It  moves  its  e-xtremitiea 
freely,  and  after  a  short  time  passes  nrine  and  meconium. 

Negro  babies  at  birth  differ  tMmiewbat  in  appearance  from  while  chil- 
dren, but  not  so  markedly  as  one  would  expect.  Their  skin  presents  a 
dusky,  blui(*h-red  hup,  but  does  not  at  all  sugjjest  the  darker  colour  which 
it  will  assume  in  the  course  of  a  few  weeks.  Where  there  is  a  considerable 
admixture  of  wliite  blood,  the  du.'jky  hut*  may  \w  futirely  absent,  luid  the 
only  eWdence  of  negro  ancestry  will  be  found  in  an  increased  pigmentation 
alx»ut  ihe  external  LTiMiitalia. 

Weight  of  the  New-bom. — The  average  infant  at  birth  weighs  about 
3j2iiO  jrrammes  (7  pounds),  boys  being  usually  100  grammes  (3  ounces) 
heaner  than  girls.  Marlced  variations  are  frequently  observed,  which  are 
dependent  up(m  the  race  and  size  of  the  parents,  the  number  of  children 
which  the  mother  has  borne,  her  mode  of  life,  and  her  nutrition. and  gen- 
eral condition  during  the  later  months  of  pregnancy.  In  500  full-term 
white  children  bom  at  the  Johns  Hopkins  Hospital,  the  average  weight 
was  3,409  grammes  (7  jKiunds  .1  ounces),  tlie  smallest  child  weighing  2,180 
grammes  (-1  pounds  11  ounces)  and  the  largest  -1,553  grammes  (9  pounds 
18  ounces). 

It  appears  that  iHiloured  children  weigh  considerably  less  than  while,  a 
fact  that,  in  large  cities,  at  least,  is  indicative  of  the  pbyi^ical  degenera- 
tion which  characterizes  the  race.  Kivr>  hnndrcd  full-term  coloured  chil- 
dren Iwirn  at  the  Johns  Hopkins  Hospital  averaged  3.023  grammes  (fi 
pounds  8  ounces)  in  weight,  a  difference  of  3B6  grammes  (13  ounces)  in 
favour  of  the  white  race. 

Similar  but  leas  marked  differences  may  be  obaerved  in  the  different 
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countries  and  even  in  various  portions  of  the  same  country.  Thus 
Sclirufder  found  that  the  children  born  in  lionn  averaged  11  grammes 
{2^  ounces)  Icsa  in  weight  than  those  observeil  by  Iluckcr  in  Munich. 

Perfectly  heallhy  full-tnrm  children  may  vary  from  2,300  to  5,000 
gramuifti  (5  lo  10^  pouJidi*)  in  weight.  They  raroly  exceed  the  latter 
figure,  although  il  is  not  unusual  to  hear  of  children  weighing  15,  16,  and 
even  20  poundji  at  birth.  The  majority  of  these  cases,  howevKr,  must  be 
regardei)  as  apocryphal,  and  careful  in(|uir}-  nill  usually  t^how  lliat  the 
weight  has  been  uuly  roughly  cstiumtcd  by  lifting  the  child  in  the  hand, 
and  not  based  upon  accurate  determination.  IJe<;ker  in  I,OD(»  cases  found 
only  a  children  Oiat  weighed  oyer  5,000  grammes,  and  Winckol  unly  5 
in  30,500  deliveries.  Acconling  to  Ludwig,  out  of  15,16f)  childreu  born 
in  Chrobak's  clinic  in  Vienna,  only  1  weighed  5,300  grammes  (114 
pound-s),  and  Vamier  states  that  in  seven  years,  at  the  Bftuile!oc4nie  Clinic 
in  Paris,  there  were  only  6  childrRn  that  exceeded  5,000  grammes  at 
birth,  tlie  largest  weighing  6,150  grammes  (13  pounds  3  ounces). 

(>ut  of  nearly  3,000  children  delivered  under  my  siipeiTision,  the 
largest  weighwl  5,83;t  graniiues,  or  li!  pounds  8  ounces;  though  several  of 
my  friends  liave  met  with  babies  which  were  considerably  heavier.  Du- 
bois, in  1897,  coliecled  from  the  literature  88  eases  in  which  the  child 
weighed  5,600  grammes  (12  pounds)  or  more  at  birth,  and  staled  thai 
the  heaviest  children  on  record  were  reported  by  Ortega,  Rachel  and  \eu- 
mer  and  Beech,  and  weighed  ntspin'rlively  It, 1^00  {'il  pounds  3  ounces), 
11,250  {"ii  pounds  2  ouuccs),  and  10,750  grammes  {'id  pounds  12  ounces). 
Ortega's  child  was  70  centimeti-es  (28  inches)  long,  and  Heecb's  7Ei  centi- 
metres (30  inches).  Ludwig,  a  few  years  ago.  reported  a  case  in  which  he 
was  obliged  to  perform  ('a'siireuu_sectiun,  after  craniotomy  and  amputa- 
tion of  the  extrendtics,  in  order  to  deliver  a  child  weighing  7j,700^atnme8 
(ltipounds_8  ouncej!).  But  in  spite  of  these  exceptifinal  leases,  one  should 
1m;  extremely  sceptical  in  accepting  reports  concerning  phenuineually  heavy 
children,  unless  one  is  convinced  that  the  reporter  is  a  truthful  person  and 
has  weighed  the  child  upon  an  accurate  balance. 

On  the  other  hand,  chihiren  are  frequently  met  with  under  3.350 
grammes  (7  |muiu<1s)  In  weight,  and  it  is  not  unusual  to  see  healthy  fuU- 
term  babies  weighing  from  2,333  to  2,800  grammes  (5  to  0  pounds).  Any 
weight  below  5  pounds,  in  the  case  of  an  infant  bom  at  term,  shouhl  always 
lead  one  to  suspect  some  <lisease  on  the  part  of  the  mother  or  fectua,  as 
nephritis  or  syphilis. 

Generally  speaking,  premature  chihiren  weighing  less  tlian  1,500 
grammes  (3  pounds  3  ounces)  have  praclitally  no  chance  of  life,  though 
exceptional  cases  have  been  reported  in  which  such  infants  have  done 
well.  Picring.  in  a  recent  nrticle,  reports  raising  a  premature  child 
that  weighed  only  1.120  grammes  at  birth,  and  mentions  cases  under 
the  charge  of  Bitter,  Ttotlman.  and  IVOutrepont  in  which  children 
weighing  only  717,  719.  and  750  grammes  respectively  were  successfully 
reared. 

The  size  of  the  ffptus  increases  with  the  age  of  the  mother  np  to  the 
twenty-eighth  or  thirtieth  year,  if  pregnancies  have  not  followed  in  too 


rapid  succession;  the  children  of  succeeding  pregnancies  usually  follow  the 
same  rule. 

Tlie  size  of  tha  fcetxia  ia  also  tLo{»oiidenl,  to  a  considemblc  extent,  upon 
that  of  the  parents,  esgcciallv  lhe_ father;  and  in  manv  instances  its  head 
closely  resembles  that  of  the  father  in  shape. 

The  social  condition  of  the  moth^anil  the  cornforts  by  which  she  is 
surrounded  also  t'xert  a  niarkc^d  influence  upau  the  child's  weight,  heavier 
children  being  more  common  in  the  upper  u'alks  of  life.  Thus,  on 
looking  over  the  records  of  my  private  cases,  which  are  almost  exclusively 
among  the  well-to-do  classes,  I  found  that  133  healthy  full-U^nn  cliildi-en, 
whit;h  1  had  weight;d  upon  the  same  pair  of  scales,  avemgcd  S.TOo  grammes 
(8  pounds  3  ounces)  in  woifiht.  as  compared  with  3,-100  and  3,033  grammes 
for  the  wliite  and  coloured  children  in  hospital  practice — a  difference  of 
386  and  772  paiimifs,  reej>ectively.  Thu  heavitjal  child  weighed  S,S33 
grammes  (18  pounds  8  ounces),  and  the  lightest  2,.5y(i  granmies  {o  pounds 
8  ounces).  Eleven  weighted  4,65(1  granimt-s  (10  pounds),  and  l.")  weighed 
3,2C6  granmips  (7  [>oimds)  or  less,  leaving  107  between  the  two  limitfl. 

Pinnrd  and  Bachimont,  from  a  study  of  4,445  coses  observed  in  the 
Baudelocque  Clinic,  have  lately  arrived  at  more  or  le-ss  similar  conclusions. 
They  found  (hat  the  children  of  womt-n  who  hiid  lived  in  the  hospital  for 
tliree  mojitha  prior  to  canlinement  averaged  500  grajurnea  {1  pound  3 
ounces)  heavier  than  those  of  paticnta  who  had  entered  the  hospital  just 
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before  or  during  labour.  They  consider  that  this  difference  is  due  to  the 
better  nourishment  of  the  former  class  of  patients,  and  to  (he  absence  of 
hard  work  and  the  consequent  tendency  to  premature  labour.  Fmhs,  of 
Halle,  obtained  approximately  the  same  results. 

Provided  the  pelvis  is  normal,  it  is  unusual  for  children  weighing  less 
than  5^000  grammes  (10  pounds)  to  cause  difficult  labour  simply  from  their 
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size,  since  Varnier  has  shown  that  the  diamotere  of  the  head  do  not  increase 
in  the  same  ratio  as  iht*  weight  of  the  child. 

The  Head  of  the  Child. — I'ruui  an  obfiietrical  point  of  y'lew  the  head 
of  the  child  id  it*  most  imponant  part,  as  the  easential  feature  of  labour 
is  a  process  of  adajitation  between  it  and  the  rarious  portions  of  the  pelvis 
through  which  it  passes.    An  ac- 
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ciirate  knowledge  of  its  charau- 

Urrislic4i  and  size  i.s  therefore  of 

capital  ijuporlance. 

Only   a   eoniparativelj   siuall 

part  of  the  head  of  the  child  at 

term  is  represented  by  the  face, 

the  rest  being  coiupustHj  of  the 

lirm^  hard  skull,  wtuch  is  nirnJ^' 

up  of  two  frontal,  two  pai '■ 

two  temporal  "hones,   thi-    h    ,.  ; 
irtiori  of  the  occipital,  and  the 

vings  of  _  the   sphenoid.      These 

bf)ny    [wrtions    arc    not    firndy 

unil  ed    together,    but   are    sepa- 
rated from  one  another  hy  spaces 

filled    with    membrane — tlu'   ;[»- 

fttrw.     Of  these  the  most  iinpur- 

/,tant  are  the  fronfxil,  between  the 

31  two   frontal    bones;   the  ^njif/rt/, 

bctwccQ  the  two  parietal  bonr»; 
^  the  cormai,  between  the  fronul 
/^and  parietal  bones;  and  the  Inmb- 

doul  tti]ivire,  between   the   poste- 
rior margins  of  the  parietal  bcincs 

and    thfc   upper    niai'K>n    of    the 

ocf^ipital  bone.    .Ml  nf  these  sutures  can  be  felt  during;  labour;  whereas  the 
0^/{flywrn/ suturp,  ulin-li  i>»  situated  on  either  side  between  the  inferior  mar- 
gin of  the  parietal  aiid  i\w  upper  margin  of  the  temporal  bones,  is  covered, 

by  soft  parts  and  cannot  be  felt  on  the  living  child. 

Where  several   Kufures  meet   topether  an   irregular  space  is  fanned, 

whieli  is  L'lopcd  by  a  nn-nibranc  and  designated  as  n  fntil^nelh.    We  usually 

distinguish  four  such  structures:  the  greater  and  lesecr,  and  the  two  tem- 
i^  jK>ral  fontanelles.    The  f;rfiaifi£_or_fl)i/mpr  foitianeUe  is  a  lozenge- shaped 

space  sitimted  at  tfie  junction  of  the  sagittal  and  the  coronal  sutures.    The 
S ,  itsSiT-OV^i'^lertDr  foniaiiclle  is  rpjiresimled  by  a  snmll  triangular  area  at  the 

intersection  of  the  sagittaj  and  lanibdoid  suture;?.    TIicpc  are  readily  felt 

during  labour,  and  their  recognition  gives  important  information  concem- 

q  ing  the  rH)sitif)n  and  presentation  of  the  child.    TIip  Umpnrnl  or  Gnsserian 

'  fonianfUtn.  which  arc  situated  at  the  jiint'tion  of  the  laiuhiloid  and  temporal 

sutures,  cannot  he  felt  on  vairinal  examination. 
,  Arnold  T-ea  baa  lately  directed  attention  to  the  occasional  presence  of 

J)rhat  he  designates  as  the  smjittal  jonlanelU,  which  is  a  lozenge-shaped 
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space  £ound  in  the  sagittal  suture  at  a  point  about  half-way  between  the 
greater  and  leseer  fontnnoHcs.  Uc  considers  that  it  resulli^  from  faulty 
ossification  of  the  parietal  Ifones,  and  states  that  it  occnrs  quite  frequently — 
in  22  out  of  500  foetal  skults  which  he  examined  (+.4  per  cent).  I  have 
met  with  a  similar  slrut'ture  m  ouly  two  instances,  and  in  one  it  gave  rise 
to  a  serious  eiTor  in  diagnosis.    Kinee  that  time  1  have  examined  several 

htmdrcd  fn?tal   heads  just  after  birth, 
.^tlk  but  have  not  encountered  other  exam- 

ples uf  the  abnortnality,  »a  that  it  would 
seem  probable  that  Lea's  experience  was 
very  exceptional. 

To  aid  U8  in  forming  definite  ideas 
concerning  the  shape  and  size  of  the 
f(i!tal  head,  it  is  L-ustumoi'v  lu  measure 
certain  diamjifrs  and  drcumft^tncfs. 
The  diameters  mot<L  frequently  used  are: 
(1)  the  fron to-occipital,  which  follows 
a  line  extend iug  from  the  rui>t  of  the 
nose  to  the  most  prominent  portion  of 
X^^^^^^^^^^^^v  the   occipital   bone;  (2)   the  biparietal, 

^^^^^^^^^^^^^r  wliich  represents  the  greatest  transverse 

diameter  of  the  head,  and  usually  ex- 
a.«  iif    n  T  ^  tends    from   one   parietal    boss   to   the 

Saoittam  A7I&  Lamk   Fuxt*«llm.    other;  (3)  the  bitemporal,  which  repre- 
X  K-  ecnts  the  greatest  distance  between  the 

two  temponil  suturcp;  (4)  the  mento- 
Qccipital,  from  the  chin  to  the  most  prominent  portion  uf  the  ucciput;  and 
(5)  the  subgeei()itt>-bregm«tic,  which  follows  a  line  drawn  from  the  middle 
of  the  large  fontanclle  to  the  under  surface  of  the  occipital  bone,  just  where 
it  joins  the  neck.  For  convenience  the  various  diameters  are  frequently 
designated  by  initials,  which,  with  their  several  average  measurements,  are 
given  in  the  following  table: 

PrtMito-occipilal.  P.  0 11 .  7S  oenUmctred. 

BifiAriclal.    B.  P g.Sfl 

niteni|>ora],  H.  T B 

Hemo-ocfipital,  31.0 la.R  *• 

Suboccipito-bregmMic.  S.  O.  B 0.5  " 

The  greatest  cifcitmfrrriirf.  of  th<_Juild-  which  corresponds  to  the  plane 
of  the  Ironto-occipitol  diameter,  is  34.5  eentimetrcs,  while  the  least  cir- 
cumference^ corresponding  to  the  plane  of  the  suboccipito-bregmatie  di- 
ameter, is  32  centimetres.  The  figures  just  given  arp  based  upon  the  aver- 
age measurements  of  a  large  number  of  heads  just  after  birth,  individual 
Tarifttions  being  fre<iuently  encountered.  As  a  rule,  boys  have  somewlmt 
larger  heads  than  girls,  and  the  children  of  multiparm  than  those  of 
primipane. 

A  certain  amount  of  motility  exists  at  the  sutures  between  the  various 
bones  composing  the  skull.    This  may  rary  within  relatively  wide  limits 
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in  ^iFTercnt  inflividuals,  bo  that  heads  which  aiTord  the  same  diameters  on 
aclual  iiieasurpmi'nt  not  iufrequeutly  dilTtu*  niarkcdly  in  the  obstacle  which 
they  offer  to  labour,  ns  the  bones  of  one  may  be  soft,  compressible,  and 
readily  displaceil.  while  those  of  another  arc  firmly  and  tlensely  ossified 
and  admitting  of  but  little  motility,  the  forim^r  being  readily  moulded  to 
the  genital  canal,  while  the  latter  [»  im^apahle  of  rmluetion  in  i^ize. 

FKyiiology  of  the  Foetus. — Our  knowledge  concerning  the  physiology 
of  tlie  fix-tus  has  been  markedly  enriched  during  recent  years;  nevertheless, 
when  compared  with  ibat  of  ihe  adult,  it  otfers  many  points  concerning 
which  we  an-  Imt  slighlty  infarmed  or  profoundly  ignorant. 

Knthtion  of  the  Jfletus-^Owing  to  the  small  amount  of  yolk  contained 
in  the  human  onim,  the  growth  of  the  foetus  is  ahnyst_entireh^ dependent 
upon  the  ainount  of  nutritive  material  which  it  obtains  fmm  it*  mother. 

During  tlu*  first  fi'w  nicmUis  of  ]iregnancy.  lis  Fcliling  first  pointe<3  out, 
the  embrj'o  consists  almost  entirely  of  water,  und  it  is  during  this  period 
that  it  grows  most  rapidly.  In  the  lator  months  of  pregnancy,  when  more 
Bolida  arc  being  added,  the  increase  in  size  becomes  gradually  slower. 
Fehling:'s  cuncluf;i(mi>  wen*  (^onfinued  by  Michel,  who  analyzt-d  fiptiises  at 
various  periods  of  their  developmL-nt.  Some  of  his  results  are  shown  in  the 
following  table: 


AtSimonthi... 
8fl  Ui4tb  monlh 
7th  montb 


WoWr. 


fiS.82  per  cant. 
89.95       •• 
P4.75       '• 


Att«nn I    OB. 16 


Albumlsoidfl. 


4.H9  ppr  cent. 

7.0.'!  " 
lO.tM  " 
18.M       " 


BklU. 


Trace.      . 
1.730  iwr  cent. 
1!.487       " 
3.878       " 


Mn. 


Tnt». 
.087B  per  cent. 
1 .828 
11.75  " 


It  is  therefore  apjiarent  that,  an  the  ftutus  Increases  in  age,  it  contains 
relatively  less  water  and  a  markedly  increased  quantity  of  albuminoid  ma- 
terials, salts,  and  fats. 

During  the  t\rst  few  weeks  after  the  implantation  of  thf  ovum  U[Mm 
the  uterine  mucowi  it^  nutrition  is  entirely  dcjH-ndent  upon  osmosis. 
From  the  end  of  the  first  week  it  is  suiTounded  by  dccidua,  and  between  it 
and  the  chorion  are  dove]oi>ed  the  interviUons  blood  spnccs  which  are  filled 
with  maternal  blood.  At  this  period  the  ohorinnic  villi  are  devoid  of  ves- 
sels, and  the  only  way  in  wliirh  nutritive  material  c^m  be  taken  up  from 
the  maternal  blood,  by  wbiih  these  arc  surrounded,  is  by  osmosis. 

In  the  third_wcek  of  pregnancy  Ihe  omphalo-mescnteric  vessels  make 
their  appearance  upon  the  surface  of  the  nmhilical  vesicle,  and  whatever 
nutritive  materials  the  latter  may  cnntwin  are  conveyed  to  the  embryo  by 
them.  During  the  fourth  week  branches-of  the  umbilical  vessels  appear 
y\  the  chorionic  vnii,  nnd  from  Ibis  time  on  the  greater  part  of  the  nutri- 
tion of  the  fo'tus  is  rpceived  from  the  maternal  blood,  which  in  the  earlier 
weeks  of  pregnancy  surrounds  the  entire  ovum,  but  soon  becomes  limited 
to  the  placental  sito. 

The  Ffletal  Circnlation. — Owing  to  the  fact  that  the  materials  needed 
for  the  nutrition  of  the  fietiis  are  brought  to  it  by  the  innbiliral  vein,  the 
fffital  cireulatioa  dilTers  materially  from  that  of  the  adult  (Plate  VIII). 


The  blood  is  purified  and  laden  with  nutritive  material  in  the  ^jlHttlil^  >^^ 

16  then  carried  to  the  fcDtue  throng'h  the  umbilical  vein,  which,  after  pene- 
tmttng  the  abdoniiual  wall,  divides  into  two-  brtuuilies.  0(  these  the 
siimller  unites  with  the  portal  vein,  the  blood  from  which  circulates 
through  tbe  Tirer  and  then  gains  access  to  the  inferiQi"  vena  cava  through 
the  hepatic  vein.  The  oilier,  the  larger  branch,  which  is  tleHignated  a**  the 
ductus  veuosua,  empties  directly  into  the  vtua  cava.  The  contents  of  the 
v(jua-ca.va  above  the  hepatic  vein,  therefore,  consist  of  a  mixture  of  arterial 
blood  from  the  placenta  and  venous  blood  returning  from  the  lower  ez- 
tremitipH  of  the  ftptuB.  This  is  carried  into  the  right  auricle,  and  owing 
to  the  inteiTention  of  the  Eustiichian  valve  is  directed  thi-ough  the  fora- 
lucnjjvale  into  the  left  auricle,  whence  it  passes  into  the  left  venti'icle, 
which  forces  it  into  the  aorta.  The  greatpr  part  of  this  blood  makes  its 
way  into  the  vessels  which  suiJplj  tlif  head  and  neck-,  while  only  a  small 
portion  of  it  passes  by  way  of  the  arch  of  the  aorta  to  nourish  the  lower 
portions  of  the  body. 

The  blood  which  is  returned  from  the  head  and  upppr  extrpmiiies  by 
way  of  the  8n^eriorv£aft_cava  is  poured  into  the  ri^t  auricle,  and  cross- 
ing the  current  from  the  inferior  vena  cava  passes  into  the  right  ventricle, 
whence  it  is  forced  into  the  pulninnary  arteries.  But  so  long  as  the  Uings  do 
not  function,  only  a  small  poflion  of  this  blood  gaina  access  to  them,  the 
greater  part  of  it  passing  through  the  ductus  arteriosus  to  the  arch  of  tlie 
aorta,  and  being  then  carried  to  the  rest  of  the  body  of  the  embryo. 

The  blood  wluch  has  gained  access  to  the  aorta  directly  from  the  left 
and  also  from  the  right  ventricle,  thrnugb  the  ductus  arteriosus,  is  pro- 
pelled down  the  aorta  and  given  off  to  the  various  organs  according  to 
their  needs;  but  the  bulk  of  it  enters  the  internaMliac  and  hypogastric 
arteries — the  latter  after  pjissiiig  tbi?  umbilicus  being  designated  as  the 
umbilical  arteries — and  througli  (hem  gains  access  to  the  placenta. 

^rom  tlie'fbregoing  description  it  is  apparent  that  the  blood  circulating 
in  the  fietufi  is  at  no  time  strictly  tirterial  or  sirictly  venous,  but  that  the 
content  of  the  inferior  vpna  cava  is  far  purer  than  that  of  the  aorta. 

The  distinctive  jeaturea  of  tlie  fu'lal  cinulalion  are  couueeled  with 
the  ductus  venosus  and  arteriosus,  _  the  foramen  ovale,  the  hypogastric 
arteries,  an^the  umbiliral  conl.  .After  birth  these  structures  undergo 
marked  changes.  As  scMtn  as  the  child  i«  boni  and  b<*gLn»  to  breathe,  the 
pulmonary  circulation  becomes  established.  As  a  result,  a  much  greater 
quantity  of  blood  is  pumped  by  the  right  ^-entricle  into  the  pulmonary 
arteries,  while  a  lessened  amount  passes  through  the  ductus  arteriosus. 
Moreover,  as  soon  as  the  circulation  in  (he  lonl  Is  ab(jli!?hed,  the  umbilical 
vein  becomes  functionless.  and  a  diminished  quantity  of  blood  is  returned 
to  the  right  auricle  by  the  inferior  vena  cava.  This  chnnge  leads  to  a 
diminution  in  the  tension  in  the  right  auricle,  while  that  in  the  left  aide 
of  the  heart  is  increased,  bringing  about  the  closure  of  the  valve-like  fora^ 
men  ovale. 

As  the  circulation  through  the  umbilical  arteries  ceases  almost  im- 
mediately after  the  pulmonary  circulation  is  established,  the  function  of 
the  hjTwgastric  arteries  is  rendered  useless,  and  their  distal  ends  rapidly 
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nndi^rgo  atrophy  and  obliteration,  which  is  usually  L'omplete  three  or  four 
days  after  birth.  The  ductus  venosus  and  umbihc-al  vein  also  become 
occluded  durin*^  the  first  week,  whereas  the  closure  of  the  ductus  artcrios\i6 
is  more  ^aduii),  and  frequently  its  op4!iiin(^  does  not  become  impervious 
until  several  weeks  after  birth.  Penuanent  closure  of  the  Xonuncn  ovule 
does  not  occur  for  some  time,  and  not  rarely  months  elapse  before  it  is 
completed.  Occasionally  it  remains  more  or  less  patent,  and  circulot<iry 
diaturbanres  of  trreatcr  or  \vh:^  irnivity  result  from  il.s  persij^tence. 

Transmission  of  Substances  throngh  the  Placenta. — Ae;  was  shown  when 
considering  the  strueture  of  the  placenta,  there  is  no  direct  communication 
between  the  vessels  of  the  chorionic  villi  and  the  iutervillous  blood  spaces. 
In  the  firel  lialf  of  pregnancy  foetal  and  maternal  blood  ai-e  separated  from 
one  another  by  the  sj-nc^-tium,  Langhans's  layer  of  cells,  a  thicker  or 
thinner  leaflet  of  the  stroma  of  the  villus^  and  the  walls  of  the  fwtnl 
capillaries,  while  in  the  second  half  Ti)in;;hans*8  layer  grmhiaHy  dis- 
appears. ' 

The  independence  of  the  two  circulations  is  readily  demonstrated  on 
examining  the  contents  of  the  fa'tal  veswels  and  the  intervillous  spaces. 
Id  the  former  large  numbers  of  nucleated  red  uorpuscles  are  found,  which 
are  never  present  in  the  latter.  In  order  that  substances  may  pass  from 
the  mother  to  the  fo'tus.  or  in  the  reverse  direction.  It  is  necessary  for 
them  to  traverse  Ihe  layers  at  tissue  which  wc  have  just  mciiliuned.  It 
would  appear  that  gases  and  substances  in  solution  pass  by  osmosis  directly 
from  the  maternal  blood  to  the  vessels  of  the  chorionic  villi,  and  vice  versa, 
but  that  formed  substances  must  undergo  certain  changes  in  the  chorionic 
epithelium  before  they  <'an  be  trausniilted. 

The  transmission  of  gaseous  substances  has  beea  definitely  demon- 
strated both  by  clinical  observation  and  experimental  work.  Comparison 
of  the  blood  in  the  umbilical  vein  and  arteries,  respectively,  shows  that 
the  former  is  liglder  in  colour,  iiidicating  that  it  is  richer  in  oxygen  than 
the  latter.  This  fact  has  also  been  demonstrated  experimentally  by  Zwci- 
fel,  who  showed  that  the  blood  in  the  lunhilical  vein,  when  examined  by 
means  of  the  spectroscope,  contained  oxyh»inoglobin.  Again,  Cohnslein 
and  Zuutz  have  demonstnitiHl  that  tlie  blood  of  the  uinbiHeal  vein  in  the 
sheep  is  richer  in  oxygen  and  poorer  in  carbon  dioxide  than  that  con- 
tained in  the  umbilical  artprifs.  Zweifel  has  alpo  shown  that,  chloroform 
administered  lit  the  mother  is  rapidly  transmitted  to  the  fadus. 

The  increase  in  the  size  of  the  fa-tus  aiTords  conclusive  evidence  that 
mjiterinls  in  ^nUition  must  pas«  from  the  maternal  to  the  fii?t«l  circulation, 
and  this  ha.-j  \»-m  flenionstratpd  experinientnlly  for  a  nundwr  of  substances. 
The  first  work  of  Ihi?  eharaeler  we  owe  to  Maj'cr,  v'ho  in  1817  proved  the 
passage  of  cyanide  of  potnspinm.  Since  then  conclusive  evidence  of  such 
transmission  has  been  adduced  for  iodide  and  ferrocyanide  of  potassium, 
salicylic  acid,  corrosive  sublimate,  methylene  blue,  and  many  otlier  sub- 
stances. 

KrSnig  and  Fiith  in  1901  investigated  the  molecular  concentration  of 
the  fcEtal  and  maternal  blood  by  detennlning  their  freezing  points.  They 
found  that  both  fluids  froze  at  the  same  temperature,  a  fact  which  indi- 
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catcs  that  they  possess  the  some  osmotic  pressure,  and  that  nsnioBis  ran 
occur  equally  readily  in  cither  direction. 

Tlie  evidence  ccmceniing  the  passage  of  formed  substances  through  the 
placenta  is  conflicting,  but  the  general  belief  is  that  such  does  not  occur, 
unless  the  material  has  fii-st  imdcrgoue  marked  changes  under  the  inllu- 
ence  of  the  chorionic  epithelium,  or  the  placenta  jiresents  lesions.  The 
occurrence  of  intra-uterine  small-pox  was  urge*!  by  John  Hunter  and  many 
subsequent  observers  as  proof  in  support  of  the  atliriualive  view.  Formerly 
it  M*as  not  infrequent  for  mothers  who  suffered  from  small-pox  during 
pregnancy  to  give  birth  to  children  bearing  marks  of  the  disease,  and  one 
of  tlie  most  celebrated  cases  of  this  character  was  that  of  Jlauriceau,  tlie 
well-known  obstetrician  of  the  seventeenth  centui-j-,  who  was  born  pock- 
marked. The  significance  of  this  occurrence,  however,  is  by  no  means 
clear,  inasmuch  as  we  are  not  as  yet  acquainted  with  the  maieries  morbi 
concerned. 

It  has  been  already  pointed  out  that  the  nucleated  red  corpuscles  of 
the  foptus  do  not  gain  access  to  the  intervillous  spaces,  and  Sanger  has 
shown  that  maternal  blood-cells  do  not  enter  (liP  chorionic  vessels,  by 
demonstrating  in  u  <*^sc  of  pernicious  leuca'inia  that  the  leucocytes  of  the 
mother  did  not  pass  to  the  fcelus;  and  the  same  fact  holds  good  in  malaria, 
as  there  is  no  evidence  that  in  the  case  of  a  pregnant  woman  suffering  from 
this  disease  the  specific  parasites  can  pass  from  the  maternal  to  the  fo'lal 
blood.  A  large  amount  of  expcrimentHi  work  has  been  done  with  such  sub- 
stances as  poxvdercd  cinnabar,  India-ink,  and  sidpliindignilale  of  sodium,  the 
earlier  investigators  having  reported  positive,  and  the  more  recent  investi- 
gators negative,  results.  Tt  appears  probable  that  the  former  were  due  to 
injuries  sustained  by  the  [daccnta  during  tin*  nianipulatiou. 

The  passage  of-Wtcria  from  the  mother  to  the  foiitus  has  of  late  years 
been  a  fruitful  field  for  exjierimentation,  and  it  is  now  genemlly  admitted 
that  the  transmission  occurs  uuly  in  exceptional  instances.  Tiidmrsch.  in 
a  recent  article,  has  shorni  that  the  organisms  of  anthrax,  pneumonia, 
typhoid  fever,  relapsing  fever,  and  the  various  infections  due  to  pyogenic 
organisms,  may  l>c  transmitted  now  and  again,  but  regards  such  an  occur- 
rcnce  OS  exceptional. 

This  is  particularly  well  shown  in  tuberculosis,  and  so  far  as  the  litera- 
ture shows,  out  of  the  large  number  of  tubrrcnlous  women  who  are  deliv- 
ered every  year,  only  18  have  given  birth  to  children  or  platrcnta'  which 
gave  evidence  of  the  disease.  Birch -Hirschf eld.  Schmorl,  and  Lehiuann 
have  described  tuberculosis  of  the  ffptal  pnrtion  of  iho  placenta,  and  Sar- 
woy  recognised  a  case  of  congenital  luberculosis  in  a  defonued  fcetus.  "Rut 
in^nonc  of  the  placenta;  from  tuberculous  women  which  I  have  examined 
have  T  been  able  to  find  the  slightest  trace  of  tuberculosis  in  the  fretnl  por- 
tioD7cVGn  when  the  decidua  M'ns  affected  by  the  disease. 

Tlie  same  applies  to  tj-phoid  fever,  though  it  would  appear  (bat  in 
this  disease  the  transmisRion  of  orgflnistos  occurs  more  frequently  tlian  in 
tuberculosis.  .Speier,  in  1897,  found  the  specific  bacilli  in  the  organs  of  a 
fii'tus  whose  mother  was  snfTering  with  typhoid  ft'vcr,  and  collected  11 
fiimilar  cases  from  the  literature.    We  have  latelv  observed  an  instance  of 
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the  eame  character  at  the  Johns  ITojikms  Uospital,  which  has  boon  reported 
l.y  F.  W.  Tiynch. 

i''roiU,ihc  evidence  hctore  m  it  w.ould  appear  that  so  l<jng  as  tlie  jila- 
ccnta-i&JUjnnaJ  and  the  epithelium  covering  ite  villi  intact,  the,  tranemis- 
sion  of  disease  gtrmg  dot's  not  ots^ur,  nut  that  when  lesions  of  the  placenta 
are_pre3ent  it  is  (j^uitu  possible.  It  jx-mains  lo  bu  dwided,  how<?vor, 
whether  the  (esions  thnt  were  demonstrated  had  existed  prinr  lo  the  dis- 
ease, or  had  resulied  from  toxiues  produced  by  ihc  bacteria  circnlalin^  in 
the  intervillous  sjmces. 

Tlie  transniii^sion  of  materials  from  the  fit^lua  lo  Ihii  mnthiT  has  also 
been  exporimfntAily  deinonstratpd  for  animals.  Thuf*  Savory  and  (ius- 
serow  showed,  by  inji'cting  strychnine  intn  embryoA  still  within  the  uterus, 
that  the  mother  (UimI  within  a  short  time  from  stn,-chnine  poisoning.  Simi- 
lar results  were  also  nbtaint'd  by  Prcyir  with  hytlnK-yiinit:  acid. 

The  Nature  and  Functions  of  the  Amniotic  Fluid.— In  addition  to  the 
materials  rect.nvi-d  from  the  phicenla,  it  is  genenitly  believed  that  the  ffrliis 
obtains  a  g^reat  part  of  the  fluid  necessary  fnr  its  develnpnient  from  that 
contained  in  the  amniotic  sac.  Spioj^-elberj;,  Ahlfehl,  Zwcifel  and  olht-rs 
l»avc  demonstr!ite<l  that  considerable  quantities  of  it  are  swalloivcii,  iniis- 
mtieh  as  they  found  lanugo  bairn.  i']>idermie  cells,  etc..  in  the  stomach  sind 
intestines  of  the  ftctus,  Ahlfeld  liLdioves  that  the  aumiotic  Huid  Is  swal- 
lowed in  such  large  quantities  that  even  the  small  amount  of  albumin  which 
it  contains  is  of  some  benefit  in  the  nutrition  of  the  fuetus;  but  this  point  is 
very  doublful. 

Acconling  to  I[<i[ipe-Seylcr,  the  amniotic  fluid  is  clear,  alkaline  in  reac- 
tion, having  a  specific  gravity  of  IJiQ£-io  l^OOS,  and  consisting  of  9S.18  per 
cent  water,  0.10  per  cent  albuminoid  material,  O.-ISfJ  per  ceTit  soluble  jn<ir- 
^mic  salts,  0.8  jier  cent  extractives,  an<T  0.024  per  cunt  insoluble  organic 


is  geae^lly  admitted  ihat  it  represents  in  great  pait  a  tnmfluda- 
Uuu- front  tba  inatenial  i-esselsVrnll  many  nutliorities  consith'r  tlmt  n  por- 
tion of  it  in  dcrive<l  from  the  urimiri'  pccrciion  of  the  fictus.  The  solution 
of  the  question  in  the  ease  of  human  beings  presents  very  serious  diffi- 
culties; though  Ooderlein  has  conehisively  shown  that  in  the  calf  the  fo>tal 
kidneys  function  during  the  latter  jiart  of  pregnancy,  as  in  this  animal 
the  urinary  exeretidiis  arc  |»asscil  into  the  allantoic  vet^iele  and  do  not  min- 
gle with  the  contents  of  the  anmion.  ibit  in  the  hiiman  fa'tus,  which  does 
not  possess  a  vesicular  allantois,  it  is  evident  that,  if  the  kidneys  secrete, 
the  urine  must  be  paswd  into  the  amniotic  cavity,  and  this  problem  has 
not  yet  been  definitely  solved.  The  question  has  been  answered  in  the 
affirmative  by  S<fhroe<ler,  Nagel.  nnfl  others,  their  conclusions  being  haseil 
in  great  part  upon  the  formation  nf  retention  cysts  in  embryos  which 
presented  some  abnormality  in  the  lower  portion  of  the  urinary  tract. 
Chemical  nnalysis  of  Die  amniotic  ibiid.  however.  phoM'S  that  it  contains 
very  flniall  quantifie.'*  of  urea,  and  indicales  that  the  fn^tal  urine,  if  sei'reted 
at  all,  differs  markctlly  from  that  of  extra-uterine  life. 

The  experiments  of  Ssdmilci*.  >n   ISOP.  have  rendered   it  exti-emely 
doublful  whether  the  ftelal  kidneys  function  at  all.    This  observer  availed 
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himself  of  the  wdl-known  fact  tliat  tlic  ajiinmistration  of  phloridzin  gives 
rise  to  a  transient  tliabutt'S,  which  results  from  the  action  of  the  dnif^  upon 
the  renal  opitJiclium,  and  not  from  clmiiges  pmducwl  in  the  blood.  He 
showed  that  iifter  the  drug  had  hi-on  injected  into  the  mother  iti*  pres- 
ence eould  readily  Iw  dernanfitrated  in  the  ti&aues  of  the  fa;t\)s,  while  the 
anuiiotic  fluid  J5irel>-  t-uiLlaiiLed  tracea  ol  sugar,  which  should  have  been 
presout  In  large  quantity  had  the  fietal  kidneys  functioned. 

In  adiliiion  to  Kupplving  water  to  the  tissues,  the  Jimniotic  fluid  playfi 
an  ini]iortaiit  part  liy  auri-nunding  the  firliis  with  a  medium  of  constant 
temperature,  which  serve*  lo  jjreveat  his.-*  of  heat  while  at  the  same  time 
affording  a  protection  against  sudden  shocks  from  without.  It  also  sub- 
serves an  importjint  function  hy  preventing  the  formation  of  adhesions 
between  the  fietus  and  the  walls  of  the  amniotic  sae,  which,  when  they 
occur,  ufli-n  give  rise  In  sitrious  deformities  lo  be  eousiiit^red  later. 

Bespiratory  and  Dig:estiTe  Fanctions. — It  would  appear  that  the  fuetus 
in  itirm  riMimres  a  relatively  sniall  quantity  of  oxygen  to  support  life,  so 
then>  is  but  Ijt tie  tissue  waste.  Again,  the  fact  that  it  is  surroiinde*!  Iiy 
amniotic  fluid  makes  it  necessary-  for  the  firtus  to  prodiitc  but  little 
watiuth,  as  only  a  small  amount  of  energy  is  expended  during  its  restricted 
movenienls.  Its  need  of  oxygen,  however,  is  demonstnited  hy  the  rapid 
occnrrenre  of  death,  with  syinploms  (if  asphyxia,  whi-ni'ver  I  ho  einiilation 
of  the  undiili<-»l  (r<(rd  is  Interfen-d  with  even  for  a  short  tiinf. 

It  has  Imk'u  demonstrated  that  the  fietus  actually  prmUices  wamilh, 

\Vur?iler  showed  that  il*:  leinperature  exceeded  that  of  the  interior  of 
The  nh'nis  hy  (►.S*  C.  or  O.K"  F.  Vieartdii  has  lately  arrived  at  a  siuiilar 
ronrlusion,  altliougli  he  puts  the  excess  at  only  0.2"  C.  or  O.Sd"  F. 

Vory  lUtle  is  known  eoncerning  the  functions  of  the  intestinal  tract 
at  the  fo'tns.  thongh  it  has  been  demonstrated  that  the  stomach  contains 
j^wiii  an<l  rennin  ufler  the  fifth  rnodth.  their  presence  indicating  a  certain 
nniounl  of  glandidiir  activity.  The  large  amount  oE  lilood  which  circnhitcs 
thnih^ih  llic  liver  would  go  to  shuw  ttuit  this  organ  serves  sonic  important 
piir)H)M>.  and  the  fonnation  of  bile  is  conehisively  demonstrated  by  the  pre»- 
i»nce  nf  liiliiiry  materials  in  the  meconium. 

While  the  ftelus  remains  in  the  uterus  its  movements  are  restricted 
within  narrow  limits,  thongh  such  nndouhtedly  occur,  l>eing  felt  by  the 
mother  as  "  life  "  from  the  middle  of  pregnancy,  and  at  a  little  later  period 
by  the  pliysiritin  when  he  ])laces  his  hand  u]H>n  the  alidnmen.  Ahlfeld 
ileiiionstniletl.  by  the  use  of  tlie  spliygniograpli.  that  the  fielus  makes  very 
rajiid  unperllciid  movements — at  the  rale  of  sixty  to  the  minute — which  he 
niiviitlrivil  r^'pn-s^'nt***!  an  aliortive  type  of  respiration;  but  bis  conclusions 
,Yv  m>t  \hhh\  accepted  by  other  observers. 

S»l  of  the  NeW'born  Child. — Statistics  show  that  more  boys  arc  bom 
lb»h  irirlf,  the  pntportion.  according  to  the  figures  given  by  l^Auber,  being 
ItMl  to  UM\  .\blfehl  has  pointed  out  that  this  ratio  is  still  further  in- 
orvuv^l  in  itblerlv  prtmipam",  for  M-hcn  the  first  child  is  born  between  the 
thivltHb  ami  fortieth  years,  the  proportion  is  ISfM.'Ui  to  lOn.  which  in- 
Wv«*i*«  to  1,10   HO  to  100  between  t)ie  fortieth  and  fiftieth  years. 

Vftrbnui  thiHiriiHi  have  boen  advanced  from  time  to  time  in  explanation 
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of  this  fact,  but  none  of  thorn  are  Altogether  satisfactory.    Those  who  are 

intorpstcil  in  Iho  sulijwt  are  rt-ferrod  to  the  iiiono,^raph  of  liaubcr  for  de- 
taileil  inf<jrmiition. 

At  prt'sunt  wu  iive  ahiiost  ahsolutet^y  i^nuniut  coueeniiug  the  cauwition 
of  sex,  thou^rh  certam  obsen'ers  arc  inclined  to  suppose  tliat  the  doter- 
miuTng  factor  must  be  sought  for  in  the  ovum.  Probability  is  lent  to  this 
TiPW  by  the  fnt-t  that  twin«  lU'rivccl  from  the*  samp  (ivurn  art*  always  of  tlie 
saiiie  &ex;  but  wht-n  each  is  derived  froiu  a  wpanile  uvuiii,  Lhtr  si(.'x  iiiav  or 
,y  not  be  the  eatne.  We  do  not  know,  however,  whether  tlie  determination 
of  sex  riwidcH  in  the  <ivxnn  beftui?  fertilization,  nr  takes  place  soon  after  it, 
though  it  must  cx-eur  at  a  very  early  |>eric>d,  sinee  Ihf  n-w.-arehes  of  t'lark 
antl  tithcrrt  luivi'  shown  that  enibn'os  do  not  present  an  inililfereut  sta^  of 
sexual  dt_'vcIoj)iii['nt,  jls  was  foniierly  believed;  for  examination  of  the  in- 
ternal generative  organs  i^nables  one  to  dtfTcrentiatc  the  sex  at  a  miirh 
earlier  period  than  was  formerly  believed  possible. 

Several  yearn  a^o  Sehenk  startled  the  world  by  statinj;  that  sex 
could  be  didiTinincil  at  will,  as  it  was  eiitindy  dependtMit  upon  Ihi'  eon- 
ditiou  of  nutrition  uf  the  inolht-r,  and  eould  tlierefoiv  Ih?  inlluonwMl 
by  appropriate  dietetic  treatment.  Further  investigation^  however,  has 
shon-n  that  his  eonelusiona  v^re  visionary. 
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TJtemB. — Tlie  maternal  organism  rencts  to  a  (greater  or  lesser  extent 
undt-r  Uic  ijiflueuce  of  prcgiiain-'V,  but  naturally  the  moat  charactt;riatic 
cliangcs  ore  observed  in  the  generative  tract,  and  especially  in  the  litems, 
which  undergoes  a  \^ry  niarkwl  incrcastj  in  size.  Thus,  it  iw  converted  from 
a  piumII,  almost  solid  organ,  6.5  ccntSnctiTB  long,  into  a  thin-walled,  mus- 
cular sac,  cajtable  of  containing  the  fcetufl,  placenta,  and  a  large  quantity  of 
amniotic  Huiti,  and  at  the  end  of  pregnancy  ie  about  3G  eentimetrcfl  long, 
25  ceiithnfjtrt'M  wide,  and  2\  ccntitnetn-H  tl«ep.  Kniuso  eHfTniaIrd~that  its 
cS|»acity  it*  increased  ol*J  tinics.  A  eorrcfipontUng  iucruativ  iii  wcigjit  is 
also  obsened,  Ihc  ute- 
rus at  full  term  weigh- 
ing in  tlie  neighbour- 
hood of  1,000  ;tninuiies 
{2  pounds),  08  compuri'd 
with  UO  grammes  ( I 
ounce)  in  tlio  virginal 
condition. 

Thiti  enlflrgcmcnt  is 
duo  principally  to  the 
hyp'Ttrophy  of  pre-px- 
istiug  muR'lc  cells,  hut 
I>artU~iiIftO~!o  tho  for- 
uiatJon  of  new  onM  dur- 
ing the  earlier  iiiontio' 
of  pregnancy.  The  fully 
developed  muscle  filiret^ 
are  fmm  2  to  7  limes 
wider  imd  from  7  to  1 1 
times  longer  than  those 
ob(M?rved  in  the  non- 
pregnant uterus,  measuring  0.009  to  0.014  X  0.3  to  0..V2  millimetre  in  the 
fonner.as  compared  with  O.OOr.  X  l'-05  to  f).07  millimetre  in  the  latti^r.  .^c- 
cording  to  tho  repcarclu's  uf  Ijus<^rhk)i  and  Vcit.  the  formation  of  new  muacn- 
lar  (ibres  is  limited  to  the  tirst  three  ()r  four  months  of  pregnancy. 

With  the  iccrcaac  in  the  number  and  size  of  the  muaclc  fibres  is  a«9o- 

145 


i 


.-^ 


J 


Fia.  15fl. — Mvtout  Fibbu  rwm  NoN-ntiuiNAirr  aku  I'bkokakT 


U6 


OBSTKTRICS 


elated  a  marked  developnipnt  alTfcting  tho  blond- vcswU,  espfwially  the 
Yi'ina,  wliicli,  in  the  uui^IihuuiOiuud  of  the  ijlacL'uUil  siU',  becoiuL;  cuuverted 
iuto  large  spaces,  the  so-cailed  placental  sinuses.  Marked  hypertrophy  of 
the  l^nnphatie  and  nervous  su[iply  of  the  utenm  also  takes  place,  of  the 
extent  of  which  somi*  idea  may  be  jiaiued  from  llie  statement  of  Kranken- 
liiiuser  tliat  the  ccnical  ganglion  increases  in  eizc  from  2  X  "^-^  to  ti  X  ^.5 
centimetres. 

During  the  firs^fewjnonths,  the  Jiypertr-ophy  of  the  uteniB  results  from 
general  systeniatie  changes  induced  hy  the  prt-guaaey  itself.  That  It  is 
not  directly  due  to  the  prcBeiiee  nf  the  ovum  in  the  cavity  itself  is  shown  by 
the  occurrence  of  preeiiRely  similar  changes  in  cases  of  extra-uterine  preg- 
nancy, when  the  ovum  is  implanted  in  the  tube  or  ovary.    After  ilittllii"*! 

inuuLii,_huweverj  the  increase  in 
size  is  mechanical  to  some  yx- 
teiit.  and  is  due  directly  to  the 
TTcssure  exerted  by  the  grow- 
';:;   '.'VUiiL 

l>unng  the  first  few  numtha 
of  pregnancy  the  uterine  wnll8 
are  cnnsiderably  thicker  than  in 
the  non-pregnant  <'onditic>ri,  but 
OS  gestati(>u  advances  they  grml- 
nidly  became  thinner,  so  that  at 
the  I'nd  of  the  fifth  month  they 
are  from  ;i  to  5  millimetres  in 
tliiclvuesft.  This  incjisurement  ia 
n.^tninefl  thruughout  the  suc- 
ceeding months,  ro  that  at  term 
the  uterus  is  reprefientcd  by  a 
muscular  sac  whose  walls  arc 
rarely  above  5,  and  never  more 
than  10  millimetres  thick.  Oc- 
caaiunally  they  are  found  tn 
measure  considerably  und<T  S 
milliinotres.  The  enlargement  of  the  uterus  is  not  symmetrical,  but  is 
most  iiiarki'd  in  the  fundal  region.  This  cjm  readily  be  appreciated  by 
observing  the  relative  positions  of  the  insertions  of  the  tubes. jmd  ovarian 
ligaments,  which  in  iJie  early  months  of  pregnancy  are  almost  cm  a  level 
with  the  fundus;  whereas  in  the  later  numths  their  attachments  are  found 
at  points  slightly  above  the  middle  of  the  org:m. 

The  position  of  the  placenta  also  exerta  a  determining  influence  upon 
the  extent  of  the  hyperti-ophy,  the  portion  of  f)ie  uterus  to  which  it  ia 
atljiched  enlarging  more  rapidly  than  the  othere,  as  is  clearly  shomi  by 
the  position  of  thp  uterine  ends  of  the  round  ligaments,  which  are  close 
logether  when  the  placenta  is  insertetl  upon  the  posterior,  and  far  apart 
when  it  is  upon  the  nntcrior  wall. 

Arrangement  of  the  Hnule  Fibres. — Ever  since  the  time  of  Yosalius. 
considerable  attention  has  been  devoted  to  the  arrangement  of  the  muscle 
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fibres  in  the  prcpnant  utenis.  Among  the  Dumerons  investigators  whose 
careful  studies  on  tliis  subjuut  deserve  special  mention  are  William  Hunter 
in  Knjiiand;  Madame  Jioivin,  lle- 
rille.  and  IFelie  in  Fraimti;  Uoederor, 
T.us<!lik!i,  ircnlt;,  KolTmann,  Bay<'r, 
llufmeier,  and  others  in  Germany- 
Unfortunately  their  investigations 
have  not  led   to  uniform    n'suHs, 

Agcordiiig  tg  Lua^-lLkft  aad  Meule, 
the  musculature  of  the  pregnant  ute- 
rus is  arranged  in  three  strata:  an 
externalJioodJike  layer,  wliich  arehen 
over  tKc  fundus  and  extends  into  tlu; 
various  ligaments;  an  intenial  lav'er, 
conRisting  of  sphmcIeFTike  fJbree 
around  the  orifices  of  the  tubes  and 
the  internal  os;  while  lying  between 
the  tw'o  is  a  dense  network  of  nniMJe 
fibres  perforated  in  all  direcli*u»s  by 
blood-vessels. 

The  most  imp<jrtant  cunlnljutions, 
however,  wc  owe  to  Ilelie,  Bayer,  and 
Ruge.  In  the  preface  to  his  mono- 
graph, Hclic  tells  us  that  he  had  de- 
voted twelve  years  to  his  investiga- 
tions, and  Bayer  has  been  an  indefatigable  worker  upon  tlie  subject 
since  lS8tt. 

.4cCfltdiBg_io_H^iej  the  uterine  musculature  consists  of  3  main  layere, 
eacb  of  which  is  made  up  of  several  subsldiiiry  divisions.  The  external 
layer  is^  composed  of  'i  longitudinal  oransiforiii  portiuns,  bu'tweeu  wIulIi  lies 
atransversBlayer.  The  internal  Uyi'r  is  eomposed  uf  2  triangxdar  portions 
mnnirig  along  the  inner  "surface  of  the  anterior  and  posterior  walls  of 

the  uterus  resfwctividy,  and 
eouneeted  by  an  arelnform 
layer  at  the  fundus,  an 
obicular  portion  around 
each  tubal  opening,  and 
an  annular  layer  around 
the  internal  os.  The  main 
[M)rtion  of  the  uterine  wail 
is  formed  by  the  middic 
layer,  whicli  consista  of  an 
interlacing  network  of  mus- 
ele  fibrra,  between  which 
extend  the  blood-vessels. 
Each  fibre  comprising  this  layer  has  a  double  <mTTe,  so  that  the  interlace- 
ment of  any  two  gives  aiTpmximately  the  form  nf  the  figure  "  8."  As  a  result 
of  euch  an  arrangement  it  happens  that  when  the  fibres  contract  they  con- 
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strict  the  vessels  and  thus  act  na  living  ligatures.  Bayer's  work  is  extremely 
cornpHtaled,  aud  tliowf  who  desire  particulars  uoucuruing  it  are  referred 
to  his  Dionujicraphs  upon  the  saibjcct. 

Ituge  pointed  out  that  many  of  the  layers  which  had  been  described 
by  previous  obwjrvi'ra  do  not  exist  us  such  in  the  pregnant  uterus,  the 
appearuuces  having  reiiaUcd  from  the  maimer  in  whicii  the  disiieetionci  had 
been  nmdc.  He  showed  that  the  muscle  Hhres  composing  the  uterine  wall, 
specially  in  its  lower  {Mrtion,  overlap  one  another  and  are  arranged  more  or 
less  like  shingles  on  a  roof,  one  end  of  each  iibre  arising  beneath  the  peri- 
toneal L'uvering  of  the  uterus,  and  extending  obliquely  downward  and 
inward,  to  be  inserted  into  the  deeidun,  thus  giving  ris.c  to  a  largo  number 
of  muscular  lamella*.  The  Tarious  lamellse  are  connected  with  one  another 
by  short  inut^cular  pro<'es»es,  so  that  when  the  tissue  ia  slightly  spreail  apart 
it  presents  a  sieve-like  appeanmee,  which  on  closer  examination  is  seen  to 
be  due  to  the  preeonce  of  inminiprable  rhnniboidal  spaces.  Kuge  attaclies 
great  iniportance  to  this  arrangem<Mtt  of  thi;  muscle  fibres,  and  Iwlieves 
that  it  explains  very  satisfactorily  the  mechanism  of  the  uterine  contrac- 
tions and  the  manner  in  whieh  the  felt-like  structure  of  the  puerperal 
uterus  is  brought  about. 

Changes  is.  Size  and  Shape  of  the  Uterus. — As  the  uterus  increases  in 
size,  it  ali«>  undergoes  important  nioiliileations  in  shape.  For  the  first  few 
weeks  its  original  pyriform  outlines  are  retained,  b\it  the  b/xiy  and  fundus 
soon  assuiiic*Tr rnore  globular  form,  wliicb  at  the  third  or  fourth  rnonih 
becomes  almosfspherlcaTr  Aftt-r  this  jieriod,  however,  the  orgjiu  increases 
more  rapidly  in  TeTT^TTthan  in  M-idth,  and  assumes  au  oval  form,  which 
persisis  until  the  end  of  pregnancy. 

The  in<rn^asc  in  tin;  size  of  (he  litems  is  limited  almost  entirely  to 
its  body,  the  cervix  rcmahmjjj^pructicully  uuclmngtid  UAtU..the-iuiad.^f 
labour,  so  that  tT7fonghout  the  course  of  pregnancy  it  appears  as  a  mere 
appiimlage  to  the  enlarged  body.  Its  most  characteristic  change  consists 
in  a  iimrked^sof toning,  which  is  rejidily  ajiprcciated  by  tln^  examining 
fingor,  and  constitutes  one  of  the  pliysieal  sigus  of  pregnauey.  The 
slight  increase  in  size  which  can  bo  noted  is  due  in  great  part  to  in- 
creased vascularity,  and  depends  only  to  a  small  extent  ujmn  hyper- 
trophy of  its  muscle  fihnw.  As  a  result,  the  seen'tion  of  the  (cervical 
glands  iK'Conies  more  copious  and  the  cervical  canal  befuines  tilled  with 
a  plug  of  nnicurt.  The  changes  occurring  in  it  in  the  latter  (lart  of 
pregnancy  will  be  considered  in  detail  when  we  take  up  the  physiology 
of  labour. 

As  the  body  of  the  uLc^rus  becomes  larger,  the  angle  which  it  forms  with 
the  cervLX  becomes  smaller — in  other  words,  its^phvsiologicjil  anteflexigii 
is_inrrea«Ml.  As  pregnancy  advances  the  organ  soornbecomps  too  largt; 
fo  be  contained  in  the  pelvic  cavily,  and  by  the  fourth  month  forms  a 
tumour,  the  upper  border  of  wiiieli  reaches  to  a  point  iriidway  bet^rcen  the 
Byniphv-sifi  pubis  and  the  umbilieiis.  As  it  becomes  still  larger,  it  comes 
in  contact  with  the  anterior  ab<lominaI  wall,  displacing  the  intestines  to 
the  sides  of  the  alulomen,  and  gnidually  rises  up  until  it  almost  Impinges 
upon  the  diaphragm.    As  the  uterus  leaves  the  pelvis  for  the  abdominal 


CHANGES  IN  THE  MATERNAL  ORGANISM 


149 


cavity,  considerable  tension  is  exerted  upon  the  broad  ligaments,  which 
then  become  more  or  less  unfolded  at  their  uterine  ends. 

The  pregnant  uterus  possesses  a  considerable  degree  of  mobility.  Since 
its  upper  portion  projects  into  and  lies  Iree"in~the  abdominal  cavity,  and 
its  lower  portion  is  held  somewhat  in  check  by  the  lax  broad  ligaments,  it 
readily  changes  its  position.  With  the  woman  in  a  standing  posture  its 
longitudinal  axis  corresponds  closely  with  that  of  the  superior  strait,  the 
organ  resting  in  great  part  upon  the  anterior  abdominal  wall.     In  this  posi- 


Fig.  ItiO.  FiK-  161- 

Fios.  ICO,  1(H.— Sauk  Full-tekk  I-paba  in  Vertical  and  IIobizontai.  Tosition. 

tion  the  portion  projecting  above  the  symphysis  has  somewhat  more 
breadth  than  height.  With  the  woman  lying  on  her  back,  however,  the 
uterus  falls  backward  and  rests  upon  the  vertebral  column,  its  length 
being  now  greater  than  its  breadth.  Figs.  160  and  IGl  represent  the  same 
woman  in  the  upright  and  horizontal  positions  respectively,  and  give  a 
good  idea  of  the  cliangcs  in  contour  of  the  uterus  and  abdomen. 

As  tlie  uterus  grows  out  of  the  pelvic  cavity,  it  usually  becomes  slightly 
twisted  to  the  right,  so  that  its  left  margin  is  directed  more  anteriorly 
than  the  right.    Occasionally  the  torsion  may  be  in  the  opposite  direction. 


OBSTKT  Kit's 


ft 


statistics  showing  that  it  occurs  to  the  right  in  80  per  cent  and  to  the  left 
in  20  i*r  cent  of  the  cases.  The  torsiuii  is  due  in  ^n-iit  pait  to  the  pres- 
ence of  tlic  rcctuia,  which  usuallj"  occujiics  the  left  hhU\  ami  only  occa- 
»i(mally  the  right  side,  of  the  pelvis;  though  pogaibly,  iu  a  certain  uumber 
of  instances,  Ihe  condiiiuii  represents  merely  fin  cxn;jr);cration  of  thu  orig- 
inal position  of  the  non-pregnant  uterus,  whitli,  as  is  well  known,  is  not 
Iways  perrK-tly  wynimclrical.  From  tuy  own  (il>scrvalions,  I  am  incliiie<l 
i^rve  wiOi  Webijtcr,  that  the  frequcuey  with  whit-b  toraian  of  the  uterus 
deotm  has  been  somewhat  exag<;crutcd. 

With  the  advance  of  prcj^ianey  the  uterus  loses  the  (irni,  almost  car- 
tilaginous cunsietence  which  is  characteristic  of  the  nnu-prcgnanl  condi- 
tion, and  becomes  cfjuvcrtcd  into  a  ^lu^iiaviug- vurjLthin^goIt  .wallsj.which 
lyT  n-atlily  coniprewible.  This  is  well  demonstrated  by  the  case  with  which 
th«'  fictus  can  be  iwilpated  in  (iiome  cases,  and  by  the  fact  that  not  iiifre- 
(pifUtly  il  is  ptwsiblc  at  nporal-ion  to  observe  shallow  deprt'Sttinns  upon  the 
surface  of  the  uterus,  which  have  resulted  from  the  pressure  uf  the  intes- 
tines iiiMin  it.  Again,  it  is  noteworthy  with  what  rcatliness  the  uterine 
walls  yi<'!d  U>  lli.-  niovenienls  of  thf  fn-tal  cxtrertiil'ies. 

Tubci  Knd  Ovariet. — As  has  aln-ndy  bct-n  mentioned,  the  tubes  and 

ovnrira  undci^  marked  changes  m  position  with  the  advance  of  preg- 

)uin<-y,  (*o  that  instead  of  extending  outward  almost  at  right  anelcs  with 

Ihc  ivritun.  l^u'fr  long  axciTlK'Conic  nearly  parallel  to  the  margins  of  the 

iitcnin.    Of  Hpei'iiil  importance,  moreover,  is  their  inereast'  in  vasfulai'ity, 

to  which  Ihe  large  site  i>f  the  cor[ni8  httcum  of  pregnancy  is  in  great  part 

dwo.    KvepI  in  ntre  ihstances,  ovulation  ceases  during  pregnancy,  m  that 

nt'w  folIli'le(«  ilo  not  ripen,  and,  aceonlingly.  only  the  *iingh'  large  coifHia 

^JUletHU  tif  ]in'gnancy  can  be  found  upon  the  surface  of  one  of  the  ovaries. 

Hf     MimI  HUthom  brilevc  that  the  muscular  fibres  of  the  tubes  undergo  con- 

^HtlerHble  hypertrophy  under  Ihe  influenee  of  pregnancy,  but  this  has  re- 

Bwltllv  t**'*'i<  ilenieil  by  Mandl,  and  it  nnist  be  admitted  that,  if  it  occurs  at 

hII,  tt  \»  V'TV  wliglit  in  exli-nl.     It  is  possible  for  a  deeidua  to  develop  in 

tht>  (mImv  while  the  pivgiiancy  is  situated  in  the  ntcms.    Such  observations 

ha^e  btvn  ntado  by  Webster,  Mandl,  antl  Veit,  but  are  of  extreme  rarity. 

^^1  lite  nth  rtVMfopio  wtntly  of  the  tubes  from  10  or  IS  cases  of  uterine  prcg- 

^Khim'Y  (  have  not  uu't  with  such  an  occurrence. 

VlfiM.— lUm'fftMil  VHseularity  is  the  most  marked  eliange  in  the  va- 

Ijflnii,  and  l«  Il  is  due  the  m.ote_c()j)i(mB  secretjon  and  Ihe  eharactcristic 
Vhiti't  etdiirnlioh  of  pregnancy.  At  nic~fiame  time  there  is  cmsidcrablc 
thpeilhiphv  "f  Ihe  elements  compoi;ing  the  vaginal  walls,  the  latter  not 
infiviiuendy  inen'asing  in  length  to  stieh  an  extent  that  the  lower  portion 
of  (ho  antei'ior  wall  pn.lapced  BJightly  through  the  vulval  opening. 

The  impillw  of  the  vaginal  mucosa  also  undergo  considerable  h>-per- 
trtiphv,  whence  nwidts  an  in^^reasod  roughness  of  the  rnembnine,  which 
iu  mH*iiio«al  liwlanecs  fei'ls  almost  like  a  calf's  tongue.  Owing  to  the 
litei-tmHfil  vnnularily.  the  vaginal  secretion  is  considerably  augmented, 
and  in  l)m  majority  of  caws  is  reprewnt^^d  by  ai^ick.  white,  crumblv  sub- 
slam  e,  -emewtuil    like  ■  .  tiei-se,     Doderlein.  who  was  the  first    in 

ilireet  iiltenllon  lo  It*  vl iic  ap[H?arauce,  showed  that  the  material 
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G^MUisted  of  epithelial  cella  and  a  Urge  number  of  long,  tolerably  tliin 
bacilli.  The  Haine  autliorily  states  that  under  nonnal  conilitiuns  it  doee 
not  cQPia in  leucocytes  or  pathogenic  micro-oi^anisms. 

The  iQcrease3^Ta»cuIarity  attending  proja>a»cy  is  not  confined  to  the 
genitalia,- but  extends  to  the  variuus  ori^uiisTn  their  vifiriity.  ami  iis  a 
I'.onscquenee  there  is  a  aUylil  relaxaliau  uf  the  various  pelvic  joints,  which 
is  accouipanicd  by  an  increase  in  their  motility,  as  was  concliieively  shown 
by  Itndin. 

Abdominal  Walls. — With  the  enlarpemenl  of  the  uterua  lbs;  skin  cover- 
ing the  anterior  abdominal  walls  and  the  adjoining  portions  of  the  thig})8 
is  subjected  to  eonfiideral)Io  tension,  which,  according  to  Marie  Schlee. 


Km.  II'J,  — Amiidjien  of  rniuirAnA  at  Tkku,  ■iiixuNn  Stiii.k, 


refluUi*  in  Lho  stretching  and  distortion  of  the  connective-tissue  spaces  of 
the  culiSj  and  the  formation  of  dcpreesod  areas  wRicirare  knowTi  as  the 
stna  of  prripxauni.  In  priniipara'  these  present  a  pinkish  or  (".lightly  bluish 
appearance,  ax  is  well  illustrated  in  Fig.  1()2,  wherciaa  in  multipanQ  two 
varieties  are  observed,  some  resembling  those  of  primiitarous  women,  while 
others  present  a  glistening  silvery  appearance,  the  former  resulting  from 
the  present  condition,  and  the  latter  representing  cicatrices  from  previous 
pregnancies. 

The  formation  of  stria;  is  Dot  characteristic  of  pregnancy,  as  it  is  lack- 
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iug,  according  to  Crede,  ia  about  10  per  cent  of  the  cases  and  is  not  infre- 
quently observi>d  in  non-pro j^piant  women  and  oc-casionully  in  men,  in 
wliom  thert^  has  been  a  rapid  increase  in  tlie  size  of  the  abdomen, 
either  from  the  preataico  of  a  tumour  or  ascites,  or  the  rapid  develop- 
ment of  fat. 

Not  infri-qiiimtly  Uie  abdominal  wails  arc  unable  to  withstand  the  ten- 
sion to  whieh  they  are  subjected,  and  the  recti.muscjes  become  eeparalttl 
in  the  middle  lint*,  giving  rise  to  a  diastasis  of  greater  or  less  extent. 
Wliere  the  process  is  exaggerated,  u  considerable  |M)rtion  of  the  anterior 
wall  of  the  uterus  is  wivered  by  nuthinic  beyond  a  ihiu  layer  of  tissue  «in- 
eiatiug  only  of  skin,  fascia,  and  poritomeum.  In  rare  instances  the  3e|>a- 
ration  is  snftieieutty  exteusive  to  admit  uf  a  hernial  protrusion  of  the 
gravid  uterus. 

The  enlarged  pregnant  uterus  occaaiqnally  presBeB^ram^the  venoua 
trunks,  whieh  retnrn  tliu  bluod  from  the  lower  extremities,  the  obstruction 
being  soiuctimca-suflicicnt  to  Qav&>  vuricosQjreins  or  adtma.  The  latter  is 
most  commonly  observed  alwut  the  ankles  and  feet,  but  occasionally  occurs 
to  a  marked  degree  in  the  neigh hmirlnHnl  of  tin;  vulva,  when  the  labia  uisi- 
jora  may  be«)me  immensely  distended.  Budiu  soiul'  years  agu  niadi;  an  ex- 
haustive study  as  to  the  frequency  and  mode  of  production  of  varicose 
veins  in  pregnnncy,  and  to  his  monograph  the  reader  is  referred  for  fur- 
ther information. 

Breasts. — Under  tlie  influeiux*  of  prt;gnaucy  niarkfd  L-linn;r(-'s  cjct-ur  in 
the  breasts,  and  in  the  early  weeks  Ihc  woman  not  infrequently  complains 
of  a  sense  of  tenseness  and  pricking  in  these  regions.  After  the  second 
niniith  the  lireastfl  begin  to  increase  in  size  and  ofTer  a  somewhat  nodular 
sensation  on  j^>al|MilioH,  whieli  is  due  tu  the  hyperln>phy  of  the  iiiainiiuary 
ntvcoli,  and  as  they  become  still  larger  a  delicate  tracery  of  bluish  veins 
appears  just  beneath  the  skin.  The  most  chariicteristic  changes,  however, 
are  affonled  by  the  nipples  and  the  tiwtiie  in  their  vicinity.  The  pipples 
llientscl ves  soon  bt^cojiie  cousiderably  lar;;er,  morn  dcrply  piginriitetl,  and 
mnro  erectile,  luid  after  tlic  ilrst  few  months  a  thin,  yellowish  fljiid — 
^v*tntm — may  Iw  expressed  from  them  by  gentle  massage.  At  the  same 
time  the  an^>la  Biirrouuding  th<'  nippln  lyeeomes  considerably  broader  and 
much  more  div-ply  piKuicutcd,  thf  dc^irce  of  pifrmenljiTiou  varv-ing  atfttrd- 
inj!  to  the  i-omplexion  of  the  individual.  Tii  bli>n(l('s  the  arenla>  and  nip- 
{kftm  Attuune  a  pinkish  appearance,  while  in  bninettes  they  bec<tme  dark 
W\twn  and  oconsiunally  almost  binck.  Scatfererl  thi-ongh  the  nreolii  are 
A  numbrr  i»f  small  rtmndish  elfvation.-'.  the  so-calK-d  rfJnntl.K  of  Mimtgammj, 
which  rvtiult  from  the  Iij-pertropliy  uf  the  sebaceous  glands.  In  a  suiall 
DHiidvr  of  eases  similar  structures  make  their  appearance  around  the 
uvrt|th«'ry  of  the  areola,  and  are  then  desitniate^l  as  tho  srrnn/Jnrr/  arroJa. 
If  llfc#  ii>v'rx»«si.*  in  the  size  of  the  bn-asts  be  very  marked,  the  skin  not  in- 
(l%i|tH*uiU  pnvt'nts  strialionp  similsr  tn  thnsu  observed  on  the  ubdoincu. 

CteMfM  in  the  Kert  of  the  Body.— The  changes  resulting  frnm  preg- 
twtK*  »rv  not  limitt*d  to  the  generative  tract,  but  extend  to  other  portions 
ti(  Uk*  bo^*  **  well,  and  in  many  cases  the  general  condition  of  the  patient 
■MciktiUjr  from  what  it  was  bttfore  conception.    Many  women  suffer 
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numerous  inconvRniences  during  this  period,  while  others  enjoy  better 

litjalth  thiin  al  auy  uiUlt  liiuu. 

Heart.^Owuig  to  the  upward  pressure  upon  tlxc  ditipliragm,  the  heart 
becomes  displaced  in  eucli  a  way  that  its  aj;oa_Qj[  .duluess.  uudergoes  a 
conaiderabU'-incrcase  iiLfiize,  Baaing  his  opinion  upon  this  fact,  Ijarchcr 
in  IS'Z'i  promultiatud  the  duclriiic  that  L-ouiiiderablu  cardiai;  IjypiTtniphy 
was  a  constant  coneomiTant  of  prfgiiancy.  His  views  ohtainfM^  rapid  ac- 
ceptance in  France,  but  were  receivtKl  with  scepticism  in  Oennany.  Gar- 
hardt,  Tjiihlein,  Kellaer,  and  others  stated  that  U(;tual  weighing  of  the  preg- 
nant ht'ai't  t-howL-d  that  hypertro])hy  did  not  occur. 

Jt  is  apparent  that  the  heart  nmst  perform  a  greater  amount  of  work 
during*  this  period  than  at  other  times,  so  that  a  pnnri  the  occurrence  of 
hypertrophy  woiihl  not  be  surprising.  Aroroovt'r,  the  recent  researehi*  i>f 
Prey  HP  I  would  appear  tu  indieale  that  it  dmw  take  place,  as  he  found  that 
the  hearts  of  76  pregnant  and  puerjternl  women  weighed  S.S  per  W'nt 
more  than  those  of  nou-pregnant  iudividuals.  The  quostiou.  however,  can- 
not be  regarded  as  definitely  settled,  and  otTcra  an  attractive  field  for  future 
work. 

Blood. — In  former  times  it  was  gcaerally  believed  that  the  changes 
incident  to  the  placental  circulation  demanded  an  increase  in  the  amount 
of  maternal  blooi],  and  all  the  earlier  writers  ami  most  of  the  text-books 
stated  that  under  the  influence  of  pn'gnancy  an  inerensed  hydrtemia  and 
a  djuiiiuitioii  in  lutnioglohin  ami  retl  eorpubcles  took  place,  while  at  the 
same  time  an  abnonnnl  amount  of  fibrin  enuld  be  noted.  Tliesi;  observa- 
tions were  hft.sed  upon  antiquated  methods  of  researeh,  and  it  was  not  until 
1886  t.bat  Fehlhig.  hy  tlm  aid  of  nuKlern  appliances  for  examining  the 
blood,  came  to  the  eoneluaion  that  it  underwent  little  if  any  chniigi;. 

Since  then  n  number  of  articles  have  nitjieanMl  upon  the  subject,  the 
most  important  being  thow^  of  Tiichard  S(diroe«tcr  in  IH'Jl,  and  Wild  in 
1897.  Both  of  these  writers  provetl  that  in  the  later  months  of  pn-gnancy 
there  was  a  sljgli!.  increase  in  the  amount  of  hai'moglobin  and  rud  corpnacles, 
instead  of  a  decrease,  as  was  formerly  bi'lieved.  The  latter  investigator 
also  showed  that  thertt  was  a  sb'gbt  increase  in  the  number  of  white  cor- 
puscles, which  ber"»ine  markedly  accentuated  during  the  first  few  days  of 
the  piierp<Tiiim.  This  leucocytosis  he  attributed  to  the  changes  associated 
with  the  healing  of  llie  wound  at  the  placental  site. 

Plumreieh.  in  ISO!),  apparently  demonstrated  a  considerable  incccaae 
in  the  alkalinity  of  the  blooil  in  pregnancy,  both  for  human  beings  and 
alw>  fnr  nibbit-*.  bid  advrtneerl  no  theory  as  to  its  significance. 

Kidneys. — During  pregnancy  the  urine  is  considerably  increased  in 
quantity,  though  otherwise  it  should  bo  perfectly  normal  and  contain  the 
usual  amountfi  of  urea  and  other  cxeremeutitious  substances.  From  state- 
ments which  have  appeared  at  various  times  it  would  seem  tliat  consider- 
able nnsap[>n'hension  exists  etnicerning  the  daily  amount  of  urea  excreted 
by  pregnant  women.  The  examination  of  the  urine  passed  in  twenty-four 
hours  by  a  eonsidemlde  number  of  patients  at  the  Johns  Hopkins  Hos- 
pital has  led  us  to  believe  that  from  30  to  2i  grammes  a  day  is  the  average 
quantity,  instead  of  the  larger  amount  generally  given. 


ing,  accordiDg  to  Crcd6,  in  about  10  per  cent  of  tho  coses  and  is  not  infre- 
quently observed  in  noii-pregnant  woiimn  and  oceasionall}-  iu  nii'ii,  in 
whom  there  has  been  a  rapid  increaae  in  the  size  of  the  aUlomcn, 
either  fruni  tlie  pn;sL'm:e  uf  a  tuiuuur  or  aseiles,  or  thu  ra{itd  develop- 
ment uf  Tat. 

Not  iufruqucntLy  the  abdominal  walls  are  unable  lo  withstand  the  ten- 
eioD  to  which  th^y  are  subjected,  and  the  m^iJ  iiiusctes  becimie  aepurated 
in  the  middle  line,  giving  rise  to  a  diastasis  of  greater  or  Ices  extent. 
Where  the  procese  ia  exaggerated,  a  considerable  portion  of  the  anterior 
wall  of  tlie  uterus  is  covered  by  nothing  beyond  a  tliiii  layer  of  tissue  con- 
sisting only  of  skin,  fascia,  and  j)eril«iiaBum.  In  rare  instances  the  sepa- 
ration is  sufficiently  extensive  to  admit  of  a  hernial  protrusion  of  the 
gravid  utenis. 

The  enlarged  jn-egnant  uterus  occasionally  presses  _upon  the  venous 
trunks,  which  return  the  blood  from  the  lower  extremities,  the  olisiniction 
being  sometimea^suflicieiit  to  cau8P  tarieose  veins  oi'  cEdeitm.  The  latter  is 
most  I'omnHjnIy  oliM^rved  about  the  ankh'.H  and  feet,  but  occasionally  occurs 
to  a  markwl  Ju-grt-e  iu  the  iH'igUbourliL'od  of  the  vulva,  when  the  hihia  ma- 
jora  may  become  inmiensely  distended,  iludin  some  years  ago  made  an  ex- 
haustive study  as  to  the  frequency  and  mode  of  prtKluction  of  varicose 
veins  in  i)regTianty,  and  to  his  monograph  the  reader  is  referred  for  fur- 
ther inf'jritialiun. 

Breasts. — Under  the  influence  of  pregnancy  marked  changes  occur  in 
the  breaxls,  and  in  the  early  weeks  the  woman  not  infretpiently  eomplaina 
of  a  sense  of  tenseness  and  pricking  in  these  regions.  After  the  second 
month  the  breasts  begin  to  increase  in  size  and  offer  a  soniL-what  nodular 
seasaiion  on  palpation,  which  is  due  to  the  hypertrophy  of  the  mammary 
aTveoli,  and  as  they  become  still  larger  a  delicate  tracery  of  bluish  veins 
appears  just  beneath  the  skin.  The  most  eharaeteristic  changes,  however, 
are  atfonlcd  by  the  nipples  and  the  tissue  in  llieir  vieiniiy.  The  ai|)i'les 
themstdvcfl  soon  become  considerably  larfjer,  more  deeply  pigmented,  and 
iy()rc  creetile,  and  aftyr  the  first  few  months  a  tliin.  yellowish  fluid — 
Oj]o8trum — may  be  expressed  from  them  by  gfntle  massage.  .\l  the  same 
tiiiu"  the  areola  surrounding  the  nipple  becomes  considerably  broader  and 
mueh  more  dee|tly  pigmented,  the  degree  nf  pignieutafion  varying  aet-nrd- 
ing  lo  the  complexion  of  the  individual.  In  blondes  the  areola^  and  nip- 
ples assume  a  pinkish  apitearance,  while  in  brunettes  they  become  dark 
brown  and  occasionally  almost  bhick.  Scntlered  through  llie  areidu  are 
a  nimdKT  of  small  roundish  elevations,  the  so-called  ^}hiri(fs  of  Monltjomn-ij, 
which  n^feult  from  the  hypertropliy  of  the  sebaceous  glands.  In  a  small 
number  of  eases  similar  stnieturea  make  their  appearance  around  the 
periphi-ry  of  the  areola,  and  are  then  designated  as  the  aecfmhiy  armJa. 
If  the  increase  in  the  size  of  the  breasts  be  very  marked,  the  skiu  not  in- 
fn'<|uen(lv  prei^ents  striali<>n.«  similar  to  those  (^bser^•e(l  on  (he  abdomen. 

Changes  in  the  Best  of  the  Body. — The  changes  resulting  froui  preg- 
naney  are  not  limited  lo  the  generative  tract,  bat  extend  to  other  portions 
of  the  ImmIv  as  well,  and  in  many  eases  the  general  condition  of  the  patient 
differs  rnarkcilly  from  what  it  was  l>efore  conception.    Many  women  suffer 


CBAXGES  IN  THE  MATERNAL  OBGAKISM 

numerous  inconveniences  during  tliis  period,  while  others  enjoy  better 
health  than  at  juiy  other  time. 

Heart. — Owing  to  the  ujjward  jirpssure  t^paCLthe  diAphrAST'^)  the  heart 
becomes  displaced  in  such  a  way  that  iU  arcsLjiI^duLiicsB- omdetgiMis  a 
conaidciahk. Jncruosc  in  gize.  Basing  his  opinion  upon  this  fact,  lurcher 
in  1827  promiiIt:fttLHl  the  doctrine  that  consid^-rable  carxliac  hyjvertmphv 
WHis  a  cuHHtant  concuDiitaut  of  pregiiatiry.  Uis  vieu'ri  oliiaim'd  rapid  ac- 
ceptauco  in  France,  but  wei-o  rcceivL-d  with  scepticism  in  (lemiaiiy.  Ger- 
harrlt,  Ijiihlein,  Kollner.  and  others  stated  that  actual  weigliinjEj  of  tiic  ])reg- 
nant  heart  showed  that  hypertrophy  did  not  occur. 

It  is  ap{Nirt>nt  that  ihe  heart  must  jierforiii  a  greater  amount  of  work 
during  thiu  period  than  at  other  times,  tm  that  a  priori  the  nccurreuce  of 
hy|K*rtrophy  woiihl  not  be  sorjirisiug.  Moreover,  the  recent  researc)ies  of 
Ure^sel  woolil  ap]K>ar  to  indicate  that  it  does  take  place,  us  he  foimd  that 
the  hearts  of  7li  pregnant  and  puerperal  women  weighed  H.8  iK»r  cent 
more  than  those  of  non-pregnant  individnals.  The  question,  linwevur.  can- 
not be  regarded  as  (U-finiUdy  settlwl,  and  offers  an  attractive  firhl  for  future 
work. 

Blood. — In  former  times  it  was  generally  believed  that  the  changes 
incident  tu  the  placental  circulation  demanded  an  increase  in  the  amount 
of  niatL-ma]  blooiL  and  all  the  earlior  writers  and  most  of  the  text-lHioks 
stateil  that  under  Ihe  influence  of  pregnancy  an  increased  liydnenna  and 
a  (Uiuinution  in  ha-mnghdiin  and  red  corpuech  s  took  pla(<\  wliilc  at  the 
same  time  an  ahnonua)  anwuint  of  fd)rin  could  hv  noU-d.  Those  observa- 
tions were  bns4il  uiHin  antiqualxtl  mclhoila  of  research,  and  it  was  not  until 
1S8G  thai  Fehling,  by  the  aid  of  modem  appliances  for  examining  the 
blooil,  came  to  the  conclusion  that  it  iindcnvi^nt  Htllt^  if  any  change. 

Since  thi-n  a  nundier  of  artich'S  liave  a])pL'arei.l  ujion  the  subject,  the 
most  ini[>ortanl  bting  Ihow?  of  Richard  Schrooiler  in  IK!»l,  and  Wild  in 
lfi97.  Both  of  those  writers  proved  that  in  the  later  monttia  of  ])rpgnancy 
(here  was  a  sliudit  increase  in  the  amount  of  ha'nmglnbiu  and  rud  corpuecles^ 
instead  nf  a  decrcjise,  as  was  fonut-rly  bidicvt-d.  The  latter  in^-i'stigator 
also  showed  that  there  was  a  slight  increase  in  the  nuud)er  of  white  cor- 
puseles.  which  beeime  markedly  neeen t uatcil  during  the  first  few  flays  of 
the  puerperinm.  This  leucoeytosis  he  allrihuled  to  the  changes  associated 
with  the  healing  of  the  wound  at  the  placental  site. 

Bluiiireich,  in  1S00,  apparently  deinonstralt'd  a  considerable  inercflflp 
in  the  alkalinity  of  tlxe  blooH  in  pregnancy,  both  for  hiunan  beings  and 
aTso7or  rabhils.  but  advanced  no  thr(»ry  as  to  its  significance. 

Sidneys. — Poring  pregnancy  the  urine  is  eonsidenibly  increased  in 
quantity,  though  otherwise  it  should  be  perfectly  normal  and  contain  the 
usual  amounts  of  urea  and  other  cxfrt'tiK'ntitious  sul>stan»;es.  Froiri  state- 
ments whicl)  have  appeared  at  various  times  it  would  seem  that  consider- 
able mifiappri-he'nsion  exists  eoneeming  the  daily  anunint  of  urea  excreted 
by  pregnant  women.  Tlie  exainiuation  of  the  urim*  passed  in  twenty-four 
hours  by  a  considerable  number  of  patients  at  the  Johns  TTopkins  TTos- 
pital  has  led  us  to  believe  that  from  20  to  21  grammea  a  day  is  the  average 
quantity,  instead  of  the  larger  amount  gcnei-ally  given. 
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Albumin  is  not  infrequently  obscrvcil  in  the  nrinc,  (ind  is  often  duo 
to  il6  admixture  witli  vaginal  secretion.  Its  occnn-fnce  in  catheterized 
gpeciniens,  liott'uver,  ahouUJ  alwa}'s  he  rpganled  ha  imthological.  The 
siguirieauco  of  alhuniimiriii  is  of  tixlicmt'  iiiiportuuce,  and  will  Ix-  con- 
giilprcd  in  the  chapter  dealing  with  the  diseases  incident  to  the  pregnant 
8latu. 

Throughout  pregnancy  there  in  a  marked  tendency  to  diBiurbancos  in 
the  renal  funetion,  and  elight  degrees  of  nephritis  Jirc  so  common  that  they 
lire  aasigni'd  l)y  tlio  flernians  to  "  the  kidia-y  of  i>rt'irnaney  "  (Sehwanger- 
8t!}jaftsni4're).  The  condition  is  not  nuniial,  and  la  nearly  always  counueled 
with  disturbances  of  lueUlioliaiu,  which  give  rise  to  various  furnis  of  nuto- 
in1f>xif;ji{i">n. 

Bladder. — As  the  utenis  riseB  up  into  the  ahdoniinal  ca^nly  it  earriea 
with  it  the  bliidder,  whicrh  in^the  later  jnonthB  of  jnTKiianiy  hi'L-unies  an 
nlwioniijial  instead  of  a  jwlvic  organ,  and  wlnn  distended  car  he  felt  as 
a  fluctuant  tumour  ]ust  ahove  the  symphysis  puhirt. 

Lun^. — Owing  lo  the  upward  d isplaeeinent  of  llu'  diajjliragni  in  the 
last  few  umullis  of  prt'gnauey,  it  would  seem  as  though  llie  capacity  of 
tho  lungs  would  be  decreased.  Neveiiheless,  the  rcsearchee  of  Dohrn 
have  shnwn  that  sneh  is  not  the  case,  since  the  diminislie'l  height  of  the 
pleural  cavities  is  conipennated  for  by  an  increase  in  width,  except 
in  elderly  priuiipara;  in  whom  the  coetal  artieulatiuUH  liave  become 
oesificd. 

?ioauallv,-the-iiatjent  gains  in  weight  during  the  last  three  months  of 
gestaliou.  TiiiM  is  not  enlin-Iy  due  to  tin'  inen-ased  nhr  of  the  uUtus  anil 
its  contents,  but  to  a  ct>u.=i(lcrahh!  cxti'ut  results  frtun  un  additiunal  de- 
jwsit  of  fat  in  the  other  portions  of  the  body.  Acconiing  to  Oaesner,  tlie 
nonnal  increase  fnr  the  last  three  months  is  from  1,600  to  '^,500  grammes 
a  month  {'S  to  5  pounds). 

Undf-r  the  influence  of  prcgnnncy  ahnurnmlitic!-  of  jiigtnentatinn  are 
not  infrequently  noted,  (fne  of  tlie  most  common,  after  thow  which  ap- 
pear in  the  hreuxts,  is  increased  pigmentation  along  the  lini>a  allm.  Agaia^ 
in  pregnant  women  irregularly  nhapfil  ycllnwish  patches  of  varying  size 
occasionally  appear  on  the  face  and  nock,  the  condition  being  known  as 
chtagma. 

In  a  small  number  of  cases  tlie  thyroid  increases  markedly  in  size, 
though  we  ore  ignorant  as  to  its  significance. 

We  have  alrea<ly  referred  to  the  oceurronre  of  o>dema  nnd  varicosp 
veins  iis  a  result  of  pressure  exerted  by  Hie  pn-gimnt  uteruR  upon  th<!  veins 
passing  through  the  pelvis.  Not  infrequently  disturbances  of  urination 
and  defecation  are  due  to  the  same  factor,  although,  as  n  mle,  the  constipa- 
tion Is  caused  by  the  jire^inut  ulerus  interfering  with  the  contraction  of 
tlie  nuiscles  of  the  nhdnniin.il  wall. 

Functional  disturbances  nf  the  nervous  system  are  not  infrequently  ob- 
serveil  during  the  course  of  pregnancy,  the  niopt  frequent  ln-ing  the  nausea 
and  vomiting,  to  which  we  shall  nifer  later.  In  a  small  nundier  of  cases 
var>'inK  dcRrees  of  salivation  may  also  be  observed,  and  some  patients  dis- 
play a  longing  for  abnormal  articles  of  diet.    Again,  in  women  of  neuro- 
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pathic  trnileiicies,  the  mental  eqailibrium  may  beorerthroiro  to  t  greater 
or  li'ss  ile^rns^.  the  [atient  becoming  i^xcitaMe  or  morbid  and  morose,  and 
in  rare  uutances  OeY^lopia^  a  tme  (itijclia&ia. 
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ORDrXARiLY,  the  diagnosis  of  prfgimm-}'  oIT(.ts  litlli;  or  no  difficulty, 
and  the  >juliuut  is  usually'  aware  of  Ihe  true  condition  before  she  consults 
ft  physician.  In  a  emnll  niinarity  of  cases,  however,  the  infk  is  by  no 
means  easy,  and  despite  everv  known  nietlind  at  our  conimiuid  H'e  are  occa- 
sioually  unable  to  decide  with  absolute  L-LTtainly. 

Jlistakes  in  diajt^osis  are  most  frcquentlv  marie  in  the  first  few  inonthR. 
while  the  uterus  is  still  n  pelvic  organ;  ultbough  it  is  by  no  moans  impos- 
sible to  confcHind  a  pregnancVj  even  at  full  term,  with  a  tnmtmr  uf  some 
other  nature.  .Such  errors  arc  usually  the  rt^siiU  of  hasty  or  imperfect 
examination,  but  a  false?  eonclusion  may  sometimes  be  arrived  at,  even  after 
the  most  conscientious  exploration  of  the  patient.  Some  idea  of  the  fre- 
quency of  such  mistakes  may  be  realized  when  it  is  slated  Ihat  there  is 
hanlly  a  gynecohigisl  of  cspi'rient'c  who  has  not  opened  the  abdomen  on 
one  or  more  occasions,  with  the  ejcpcctation  of  removing  a  tumour  of  the 
ut«nis  or  its  appendages,  and  been  surprised  to  find  himself  in  the  presence 
of  a  normal  pregnan<y. 

It  is  often  a  malttT  of  consitlumble  importance  that  a  diagnosis  be 
made  in  the  early  nmntlis  of  pregnancy;  but,  unfortunately,  it  is  just  at 
this  period  that  our  diagnostic  ability  is  most  restricted,  as  the  absolutely 
positive  aigna  do  not  ;i>  .i  ndc  becouie  available  until  the  fifth  month. 
Hence  it  follows  that  in  i,i-'>  in  width  the  existence  nf  such  a  condition 
might  afToet  the  reputation  or  interests  of  the  patient,  an  expression  of 
opinion  plioidil  be  defern-d  until  tin*  diagnosis  is  beyond  all  doubt. 

Sig^ns  and  Symptoms  of  Pregnaacy. — The  diagnosis  is  ba.sed  upon  the 
presence  of  corlain  symptoms  and  signs.  The  former  are  chiefly  subjec- 
tive and  arc  appreciated  by  the  patient;  while  the  latter  are  made  out  by 
the  physician  after  a  careful  physical  examination,  in  which  the  senses  of 
sight,  hearing,  and  tcnu-h  arc  employed. 

The  signs  and  s^inptoms  are  usually  classified  into  three  groups:  pqbU 
tive.  prol)able.  and  presumptive.  The  pnsitirf  ftiyn.^  cannot  usually  be 
detected  until  after  tlie  fourth  month,  and  are  three  in  number:  (1)  hcar- 
^_ML4.counling  the  fcetal  heart-boat;  (2)  perception  of  the  active  and 
pasitive  movemenlg  of  the  ftetus;  and  (.1)  the  nhility  to  map  out  its  out- 
lines. The  pruimhh  f^i^s  can  be  apprwialed  at  a  nuich  earlier  period,  and 
are:  (1)  chiuj^s„ia  the  shape  and  consistency  of  the  body  of  the  utonis; 
It  "  m 
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(2)  changea  in  the  ogrrix:  (3)  the  detection  of _ intermittent  uterine. 

^^     toictioni-;  and  (4)  incnrase  iu  tlit  size  of  t!ie  abdoim-u  aiul  uIltuu.    The 
j]7~   1^rtpy.n\ptixt  evidences,  with  a  few  exceptions,  ai-e  subjective,  mid  may  be 
^^^        experienced  at  varj-ing  periods.    ITiey  are:  (1)  cessation  of  thejnenses;  (2) 
cUangea  in  tlu;  Iin^ists;  (3)  tnoming  slckiieiw;  (4)  qiiickcning;  (i>)  Chad- 
wick'ssign;  (G)  diiiiurltauccs  iu  urination;  (7)  abnormalities  in  pigmenta- 
tion; (8)  abnnnnnl  cra\'inf:s;  and  (!))  menUl  disturbances. 
■Positive  Signs  of  Prepiancy. — The  Fainl  fitari. — \\nienevGr  we  can  hear 
'   and  ("oiint  ilic-  jjiilsatioris  of  the  Uv\i\\  heart,  wo  know  that  we  have  a 
eJiaraelL-rislii-  mid  absolute  sign  of  pregnaiiuy;  mifortunalely,  It  is  one 
that  cannot  nsualiy  he  appreciated  nntil  llie  eighteenth  or  twentieth  week, 
though  occasionally  the  sounds  can  be  heard  at  an  earlier  period,  and  on 
one  occasion  I  waa  able  to  d('i<*ct  ihi'm  as  I'urly  iis  the  fimrlctintli  week. 

Tlie  ftjetal  heart  was  fijcgtjieard  by  Mayor^  of  Geneva,  in  1B18,  in  a 
few  cases.  The  sign  was  also  discovered  independently  by  I^ejuineau  de 
Kegaradec  in  1831,  to  whom  we  are  indebted  for  most  of  our  infonnaticm 
upun  the  subject;  indcc*d,  so  complete  is  his  inanogmph  that  subsequent 
investigations  have  reveatt.'d  but  liUle  with  which  he  was  not  familiar, 
lie  made  his  discoveiT  quite  accidentally,  while  attempting  to  hejir  the 
Hounds  which  the  firttis  made  by  t^pln^hing  in  the  liquor  amnii.  On  aus- 
cultating the  abdomen  of  a  pregnant  woman  through  her  clothing,  includ- 
ing the  coi-set,  he  heard  a  double  Pound,  which  varied  in  frequency  from  14.1 
to  148  heats  to  the  minute,  and  closely  resenihled  the  ticking  of  a  watch 
uml«r  a  pillow.  He  concludnl  that  it  could  be  produced  only  by  the 
fo-lal  heart,  as  the  pulse  of  the  mother  did  not  exceed  70.  For  further 
details  concerning  the  htstorj*  and  earlier  work  upon  the  subject,  the 
reader  Ih  referred  to  the  works  of  Krgamdco,  Kf-nncdy,  Pepaul,  and  Mont- 
go  nier)-. 

As  has  already  been  said,  the  fwUil  hmrirhm^  raunot  usually  be  heard 
until  the  eighteenth  or  twentieth  week  of  pregnancy,  but  from  then  on 
it  should  he  dctertotl  without,  dilfieultv.  Onlinarilv  it  varies  in  frcqunncy 
from  IgO  to  HO  U-ala  to  thf  nlinutc^  and  is  a  ilouhle  sound,  rlostOy  res^nu- 
bling  the  tick  of  a  wateh  under  a  pillow.  In  order  to  hear  it  the  abdomen 
should  he  ban'd,  or  at  most  covered  by  a  thin  floth.  In  the  earlier  montlis 
it  is  best  {h'teftwl  hy  means  of  a  stethosi-opp.  hut  at  a  later  jierifyd  the 
direct  application  of  the  ear  gives  satisfactory  results.  It  is  advisable  fur 
the  student  to  perfect  himself  in  the  latter  method  of  auscultation,  as  he 
always  has  his  ears  with  him,  hut  nccnsionally  may  be  without  his  stetho- 
scope. One  should  not  be  c-ont^-nt  with  merely  hearing  the  f<ptal  ln'art. 
but  should  always  attempt  to  count  ity  rate  and  Cfimpurc  it  with  that  of 
the  matenml  pulse. 

Tn  the  early  months  of  prcgnanry  the  heart  should  be  sought  just  over 
the  8vu^)li}'sis  pubis;  but  in  the  later  montlis  the  situation  at  which  it  is 
test  heanl  varies  according  to  the  position  and  presentation  of  the  fietus, 
details  concerning  which  will  Iw  given  when  we  consider  the  methods  of 
ohstelrical  examination. 

The  rate  of  the  Total  heart  is  snhjert  to  conBlrJerahle  variationfi,  whieh 
afford  us  a  fairly  reliable  means  of  judging  as  to  the  well-being  of  the 
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child.    As  ft  general  rule,  its  life  sliould  be  considered  in  danger  when  the 
heart.-lM*at*  fall  belou'  10t>  or  ficeed  H>0. 

In  wumen  possL'ssinK  vi-ry  tliin  abdoniinnl  and  uterine  walls,  the  im- 
pulse of  Ike  ftctal  heart  may  occoiiioually  be  appre'ciatcfl  by  direct  palpa- 
tion, especially  wlien  the  rliild  is  lyinj;  in  tlie  rij^ht  inento-iliac  position. 
Such  observationn  have  been  reported  by  Fisrliel,  Duval,  and  oIIhts. 

FrankenhuustT  stated  that  there  was  a  nuirked  difference  in  the  rapidity 
of  the  heart-beat  in  tlie  two  sexes,  and  believed  that  a  nite  of  121  or  loss 
indieate<I  a  boy.  and  1+4  or  inoro  a  (,'irl.  Purtber  InveKtipition,  however, 
has  faik'd  to  Lonlifiii  bis  luiicI unions,  as  the  diafiuusis  of  sex  run  be  iiiade 
by  this  means  in  only  about  50  per  cent  of  the  eases.  Jndecrl,  there;  is  no 
method  by  which  the  sex  can  be  definitely  determined  before  birth,  exeepl 
in  a  few  eases  of  breeeh  pri?>M>ntalion.  in  which  the  genitalia  can  be  differ- 
entiated by  the  exaniiniii;;  (iuger. 

Qift(^r  Sounds  tthirh  may  l/e  Ilmni j>n  Ait»ntUatum. — In  addition  to 
hearing  and  founlinp  the  fci'tal  heart,  aiiseidtation  of  the  nbdomen  of  the 
woman  in  the  later  months  of  pre-gTiHn<;y  oftnn  rt;vi'!iln  other  sounilH.  Ibe 
most  important  of  whicrb  are  tbi:  funic  soulUe,  tlie  uterine  or  phicental 
fiftuflle,  those  due  to  movements  of  the  firtus,  fecial  heart  niurmui-s.  the  ma- 
tenial  pul^e,  and  the  gurgling  of  gas  in  the  intestines  of  the  mother. 

The  fuuic  soii/fle  i.-*  a  sharj),  whistling  sound,  synchronous  with  tin;  fu-lal 
pulse,  wKTch  oun  be  heard  in  about  15  per  cent  of  all  cojios.  it  ig  very 
inconstant  in  its  appearance,  as  it  may  be  reeognitied  distinrtly  at  one  exani- 
ination  and  be  absent  on  sueceeding  oeeasions.  Tt  wns  first  <U'sc'ribed  by 
EvoiT  KeuuL'dy,  who  suppownl  that  it -was  due  L«  some  interference  with 
*''£_?A'*^l''i'*io"  <^f  the  bloL'd  tlirQu;_di  the  iiuibilieal  arteries,  and  subsi-fjuent 
investigations  liuvc  serv<'d  to_  ennlinu  iiis  t'onclusions.  Oeeasionnlly.  in 
Tery  thin  women,  the  umbilieal  conl  can  be  palpalwl  between  the  boily  of 
the  ehild  and  the  uterine  wall,  and  on  making  pressure  u])on  it  with  the 
stethoscope  a  distant  souffle  can  oecasionally  be  elicited.  This  is  not, 
however,  a  sign  of  ven,"  great  iniportanee,  although,  when  heanl,  it  is  di«- 
tinctly  cbanieteristie  of  pivgnancy. 

In  rai'e  instances,  abnormalities  of  the  foetal  heart  have  been  diagnosed 
by  auseuHatron  during  pregnancy-  Such  eases  have  been  reported  by 
Foehier,  Cordell,  and  otliers.  and  Imve  been  eonfirnu'd  at  autn[isy  after 
birth. 

The  itUrinf.  ttonfpt  is  a  soft,  blowing  sound.  s\-iiehronous  with  the  um-. 
tqrnal  pulse,  and  is  usually  most  distlnetty  Iieanl  upon  iuismllntiug  the 
lower  portion  of  (be  ulcnis.  Tt  is  due  to  tbe  passage  of  blinnl  tliroiigb  (he 
dilated  uterine  vessels.  This  sound  was  first  desf.'riberl  by  Kcgaradee,  who 
considered  that  it  was  produced  by  the  circulation  of  the  blood  through 
the  placenta,  and  be  llierefore  dnsignateil  it  as  the  phrrnial  umifj^r,  and 
believe*!  that  il  was  of  value  in  delennining  the  silujitinn  of  tlial  organ. 
Subsequent  investigations,  however,  have  sbomi  that  suih  is  not  the  case, 
and  that  the  soimd  originates  as  T  have  indicated,  and  sboidd  therefore  be 
designated  as  the  uterine  soiifTlc  As  stated  by  Rotter  and  others,  it  may 
occasionally  be  apprcciati'd  by  tlie  palpating  finger.  Tliis  sign  is  not  char- 
acteristic of  pregnancy,  as  It  may  be  present  in  any  condition  in  which  the 
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blood  supply  to  Ihn  genitalia  bccoiuua  markedly  increased,  and  accordingly 
is  not  iufrcquoutly  heard  in  non-prcgnimt  women  presenting  tumours  of 
the  utcnis  or  ovaries. 

Certain  vwvtmf.nUof  the  fo'tug  niay  likewise  be  recognised  on  ausculta- 
tion. Accontiug  Ui  Ablfcld,  it  is  iriipns«lble  tu  Iiear  the  movernuntfi  of  the 
exlrt'inities,  and  he  considei-s  that  Ihu  sounds  which  are  usually  so  inter- 
preted are  pnwjuced  by  spasmodic  contractions  of  the  diaphragm,  autl  are 
analogous  to  singultus. 

Not  infrequently  the  maternal  pvise  can  be  distinctly  heard  on  auscul- 
tating the  abdomen,  and  in  some  instances  the  pulsation  of  the  aorta  is 
so  violent  as  to  coinniunit'ato  a  distinct  throb  to  the  ear. 

In  addition  to  the  sounds  just  mentioned,  it  is  not  unusual  to  hear 
certain  other»  produced  by  the  passage  of  gases  or  fluids  through  the  intes- 
tines of  the  mother. 
^  Mapping  out  the  Outlines  of  Oit  Farfvs. — In  t}ie  Utter  half  of  preg- 

nancy it  is  possible  to  distingnisli  thi*  outlines  of  the  fo'tuH  by  palpation 
through  the  abdominal  walls,  and  this  becomes  easier  the  nearer  term  is 
approached.  When  we  desire  to  map  out  the  firtus  we  should  go  about 
the  examination  in  a  nielhodical  mminer,  aii<l  follow  tlie  ndes  for  palptition 
wliieli  will  be  given  later. 

A  diagnosis  of  pregnancy  should  not  be  made  from  this  sign  alone, 
unleKs  one  is  able  to  feel  distinctly  the  various  portions  of  the  fistus  and 
distinguiiih  its  head,  breech,  back,  and  extrcmitieB.  Subserous  myomata 
oci-asionally  simulate  the  head  or  small  parts,  or  both,  and  their  presence 
has  occasionally  given  rise  to  Rcrinus  diagnostic  errors. 
3  ^fflVfmenU  of  thr  F<ftux. — The   third   p(»8itivc  sign  of  pregnancy  is 

present  wlicuever  the  [diysiciaii  is  able  to  feel  the  movemenla  of  the  fietus. 
Tfiesc  are  active  or  pas*.ive,  according  as  they  are  made  spontaneously  by  the 
fa'tus,  or  are  imparted  to  it  by  the  examining  hand. 

After  Uie  fifth  mont)]^  active  ntoiemeuls  may  be  felt  on  placing  the 
hand  over  tlie  abdomen.  The.se  vary  from  a  faint  flutter  in  the  early 
months  to  quite  violent  mntinns  at  a  later  period,  M'hich  not  infrequently 
are  visiblo  as  well.  Occasionally,  fiomewliat  similHr  sensations  may  Iw 
produeod  by  contraetious  of  the  intestines  or  the  muscles  of  the  abilominal 
wall,  though  these  should  not  deceive  an  experienced  observer. 

The  pasjtive_mwmctils.  obtained  by  hnijatlcmnit^  consist  in  the  rebound 
qX  a  fiulBiL  iixtreniity  when  displaced  from  its  position  by  the  examining 
finger,  whereby  a  sensation  is  afforded  similar  to  that  pro4lueed  when  a 
sudden  motion  is  given  to  a  piece  of  ice  in  a  glass  of  water,  so  that  at  first 
it  sinks  and  (lien  ((lowly  convnw  lm<-k  Jo  the  finger.  This  sign  is  avaihible 
from  the  early  jiart  4)f  the  fourth  montli,  and  nuiy  be  obtained  (hmugh 
either  the  vagina  or  the  abdominal  walls.  To  obtain  vaginal  ballottement 
the  patient  should  be  on  her  back;  the  physician  then  introduces  two  fin- 
gers into  tlie  vagina  and  narries  them  up  to  the  anterior  fctmix,  to  which 
he  imparts  a  sudden  motion  wltti  his  fngcr-tips,  afterward  relaiuing  them 
in  the  same  position.  After  a  moment  the  extremity  of  the  child  which 
occupies  the  loM*er  segment  of  the  ulerus,.  usually  the  head,  drops  down 
upon  them  again. 
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Kxternal  ba)lottemeut  can  be  obtained  by  uupartiug  a  sudden  motion 
to  thf  {K>rLioa  of  the  ab<lumiiial  wall  covering  the  utcnis;  in  a  few  seconds 
the  rebound  of  one  of  the  extremities  of  the  ffetus  can  be  felt.  This  sign 
is  of  very  considerablf  vahie,  and  c«n  only  be  aimulated  by  a  |»edunciilatcd 
tumour  nwiniinin^j  in  al^c:ilt<.:  Hiud.  Wlurn  any  one  of  the  tliree  poifitive 
sigiii^  is  obtaiuL'd.  the  dia^^'nosis  of  pr-c^rnancy  is  established  beyond  doubt. 
"^/Prolial&le  Signs  of  'Pre^&iLcy.--Kiihr(}niittft  nf  the  Abthmen. — From  the 
third  month  onward  the  uterus  can  be  felt  through  the  abdominal  walls  as 


Fig.  IM.  Vif.  I'H.  Vie.  lU.  Kig.  ]6«. 

Ttat.  tU-IM.— fiHowiKo   Bklahvb   Arixihihal    KNLAitaxMKXT  at  TitiKD.  BtXTU,  >'unB,  AMD 

Tbxth  Month  or  I'RKDHAnur. 

a  tumour,  which  gradually  increases  in  size  up  to  the  end  of  pregnancy. 
Generally  speaking,  any  enlargement  of  the  abdomen  during  the  childbear- 
ing  period  should  be  rcganloil  as  prima  facie  evidence  of  the  existence  of 
pregnancy.  Fig:-.  1G3,  101,  105,  and  IGG  give  a  good  idea  of  the  changes 
in,  the  shape  of  Itie  abdomen  at  the  various  months. 

Tim  abdoniipal  enlargement  is  fur  l^an  pronounced  in  prin^ipftne  than 
in  multtpanL',  for  the  reason  that  in  the  latter  the  abdominal  walls  have 
lost  a  great  part  of  their  tonicity  and  are  sometimes  so  flaccid  that  they 
afford  little  or  no  support  to  the  uterus^  which  then  becomes  markedly 
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antoflext'd  anr]  saga  forwiinl  and  downward,  fairing  rise  to  a  pend- 
abdomen.  It  *ihonld  also  Im'  borne  in  niiml  that  the  abdunion  chanjjcB  its 
i)Iia(>c  inatcTially  ac<-urdiug  wa  tliu  woman  is  in  tin.'  upright  or  hcirizonta) 
pusitiuu,  boiug  mucU  less  prominenl  ftUcn  she  is  lying  dowu.  (Sec  Figa. 
ICO  and  101.) 

rhamffji  in  Si^r^  ^Aff/w^  t^nd  CoiaiaUncy  of  Uterm.— In  the  first  three 

'  nionlhx  thcs4?  are  the  uidy  pliypical  j^igns  uvailable,  and  Ihr  erisietu-e  of  an 

cnlanjed  ulerus  at  any  lime  duritttj  (he  chiliU>€ann</  period  should  he  rrtjarded 

as  presumptive  evititmce  of  pregnancy,  'uniii  such  a  possibility  has  fct-r/i  con- 

ciu-fireltf  eUmiuated, 

During  the  first  fpw  weeks  ilie  increase  in  size  is  limited  almost  entirely 
to  the  auterO'iKistL-rior  diameter;  but  at  a  little  later  periix)  the  bixly  of 

the  uterus  beeomes  alniust 
i^obidar  in  shape,  and  at 
iTh'  "  ITijnl  inunth  attains 
iJie  size  uf  an  .urooge. 
I  luring  the  tiritt  two 
months  the  pregnant  ute- 
rus stilt  continues  to  be 
i,-ntiri.'ly  u  pel  vie  tn-gan. 
whereiis  during  the  lliird 
inonjji  it  begins  to_  rise 
above  Ihf  syinjiliysia.  At 
the  same  titue  the  angle 
be(iveen  the  body  and 
cervix  bewHues  markedly 
uceentuated  —  in  other 
w u rds,  the  physiological 
iintt'Hc'xion  is  inereased. 

More  characteristic 
thitn  the  rhangefl  in  shape 
are  those  affeeiing  its  eon- 
sistency.  On  bimanual  ex- 
am inat  ion  the  uterine 
boily  offers  a  doughy  jjr 
chiistif_sensation,  and  in 
ly  instanees  becomes  so  soft  as  to  be  hardly  di$tingui$hablc.  Dickinson 
Ims  pointed  nut  that  therw  changes  enn  be  noted  at  a  very  early  period,  and 
tftiiiK  thai  he  was  able  to  dilTerenLiate  a  spnmetrieat  eliutiic  area  in  the  body 
^iKff  Uterus  in  the  latter  [mrt  of  ttie  ftret  week  uf  pregnancy,  whieli  he  i:on- 
Miftmd  ftliuoc((  (mthognomonic. 

Acctwling  to  H.  von  liraun,  it  would  ajjpi-ar  that  the  earliest  evidence 
^^mgUKuey  ill  alTordiHl  by  the  appearance  of  a  more  or  \q^  longitudinal 
tlMMt  upon  either  the  anterior  or  posterior  surface  of  the  uterus.  Its  prea- 
iiACO  he  itthbuti^s  to  changes  in  ctmsistenoe  and  the  alteration  between 
«»  '  and  relaxation  of  the  portion  of  the  orgim  in  which  t}ie  ovum 

>.>^i.     \\m  Urnun  claims  that  (his  sign  enables  bim  to  diagnose  the 
■    -  iMM  of  ^-giuuicy  m  early  as  tJic  ilrst  week. 


WITH    NoNIIAL    I'KLVIS. 


PROBABLK  SIGNS  OP  PREGNANCT 

At  about  the  sjjcth  week  another  sign  of  couslderable  value — the  acK 
callcd  Ilecfar'x  .su/n— hocnnies  available.  On  careful  bimanual  exaiiiUialioD 
with  one  haiiii  upon  (.lit-  aliJnim-n  niiil  two  fingers  of  the  other  hnnd  In  the 
vagina,  or  with  a  linger  in  the  rcctuin  and  the  thumb  in  the  vagina,  the 


iliu..    Ir,^.— ^Il.ljluii   nt'    UETKirriNa    llfilUltV  KlOJI. 


flrm,  hard  cervix  is  felt,  wlitk'  above  it  is  the  elastic  body  of  ttie  uterus, 
and  behvemi  tin;  two  (niiti;  a  soft  eompresaihh')  area.  Orrafionally  the 
change  in  consiBtfUce  of  the  lower  segment  of  the  uterus  is  so  marked  that 
no  connection  between  the  cervix  and  body  appears  to  exist,  and  in  not  a 
few  instanceit  inexperienced  observers  have  mistaken  the  cervix  for  the 
uterus,  and  the  s<)ftfned  body  fur  a  iuinnur  of  ihe  uterine  appendages. 

This  sign,  liret  described  by  lii-inl  in  ISft-l,  was  verified  later  by  Sonn- 

tag  and  otiiers,  and  its  value  is  now  nnivert<ally  ailmitted.    Its  production 

probably  depends  upon  the  forcing  of  the  pnr(.  of  the  nviim  occupying  the 

lower  utfriue  aegnient  into  the  upper  part  of  Elie  body  of  the  uterus,  so 

rthat  the  empty  and  softened  lower  uterine  segment  can  then  be  readily 

'compressed  between  the  fingers.    Tig.  1(>S  gives  a  good  idea  of  the  sensation 

to  be  obtained  on  biniamial  examination;  and  Figs.  1(59  and  170  show  the 

,  condition  of  the  uterus  which  makes  it  possible.     This  sign  is  oi  very 

L<*Q5sidcrablc  value,  and  its  presence  leaves  but _  little  doubt  as  to  the 

t  diagnosis. 


1 


5  Cervix. — Ri'fiinniiig  with  Uie  scepad  mojith  of  pregnancy,  (lie  cervix 
•'  bec«mt'8  considerably  soflcncJ,  iuid  in  priiniparoiis  women  tin?  os  externum 
offera  to  Ihe  tinj^er  a  Bt?U(iation  i^iiiiilar  to  liiat  ubliiined  by  pressing  upon 
the  more  yielding  Lijifl  instead  uf  llic  harder  cartilage  of  Ihe  uosc,  as  at 
other  tiinea.  In  suiue  casesi  however,  tliis  sign  does  not  become  available, 
as  in  certain  inflammatory  conditions  of  the  uterus,  as  well  as  in  carci- 
noniii,  the  cervix  may  rerniiin  finii  and  Iiard  thnmj^hout  tlie  entire  duration 
of  pregnnnry. 

Jj,  IntennilUuL  Cuttlrddiviis  uf  tht  I'trruif. — Krom  the  third  moath  ou, 
at  inlervalt*  uf  fi-oiu  iive  to  ten  niiiiutett,  the  j)rej,'nant  litems  uiuk-rgofs 
pninlesri  contraelions,  w}iieh  in  the  early  monllis  can  he  appn'cialed  by 
bininniial  exaniinniiun,  and  later  by  the  liand  upon  the  abdomen,  when 


(IMiuinl).    >.  K> 


Flo.  170. — Siiovtxu  Hnnic  ur  P(t»i>rcTiuir 
UP  IUuah'h  Sihx. 


Ihi'  pi'i'viinmly  relaxed  urgiin  i»  felt  to  becnme  firm  and  hard,  reiimiuiii^  so 
fur  u  fi'W  ninntritl)*,  dlid  thi-n  returning  to  lU  original  condition.  Attention 
wiui  llrnt  calli^l  tn  lliifi  phenomenon  by  Draxton  Hirkx,  aud  the  sign  has 
ilnee  Ihh'U  kiniwn  l)y  Ihh  name.  Jt  is  not,  linwever.~inrallihlc.  as  similar 
eonlnirllifnt  an'  ttotin-tiiiieK  obM-rved  in  lia>ma1ometra,  and  occasionally  in 
(lOiiii  of  NubiiiueonB  inyoinalu. 

WheneviT  (tne  or  MeviMTiI  of  these  pnibable  signs  of  pregnancy  nro  de- 
tcrleil  the  evldenee  licconirs  very  strong.  Nevertheless,  if  there  is  any  jkw- 
nilijlity  of  wronging  our  pr)tii>nt  we  are  not  justiHfd  in  muking  a  positive 
iliuii>rliiiM,  I'ven  tlionjrh  wv  iimy  fcfl  innrnlly  «ure  of  oiiT-  diagnnsis. 
<^J'Preiumptive  SiKni  of  Pregnancy. — The  presumptive  evidpncfs  nf  preg- 
IMhcy  are  iilFMided  in  grval  pari  by  subjective  symptoms,  which  aie  appre- 
elatiHl  by  the  pi)tii<nl  hcrHclf, 

CrMntlon  of  tUr  Mrnnrx. — Mo«t  imi>ortaiit  is  the  M-ssation  of  the  nicn- 
stninl  How.  Tn  women  rxfiosrd  to  tlu-  |H)ssibilily  of  pregininey,  iintl  whose 
inenM*H  have  previously  been  regular,  a  sudden  cesRation  is  a  most  char- 
neteriNtie  sign;  nnd  frnin  it  jdonc  the  majority  of  marrird  women  do  not 
lieiiitute  to  diiignoHt'  their  eondittctn.  Hut  in  patients  ])rcs4>nting  an  irrepi- 
lar  munstnuil  histor)'  this  symptom  doen  not  post-ess  the  same  diagitostio 


PRESUMPTim:  SIGNS  OP  PRKONANCY 


value,  and  we  also  know  that  certain  diseases  may  give  rise  to  amenorrhcea 
of  many  months'  duration,  in  the  course  of  which  conception  occasion- 
ally occurs. 

Not  infrequcEtly  a  single  menstrual  period  may  be  missed  by  women 
who  f^-.flr  the  puesibility  of  progimncy;  and  falso  statements  are  often  made 
in  the  hope  of  misleailiug  ihe  physician  and  inducing  him  to  introduce  a 
tsoimd  or  8onie  other  instrument  into  the  uterus,  and  therehy  provoke  an 
abortion. 

In  got  a  few  instances  menstruation  may  apj*ear  pnciLafter  the  com- 
UienceinL'nt  of  pregnancy,  though  the  flow  irt  usually  I^  profuse  than  at 
other  times.  In  many  of  these  cases  it  is  jirohable  that  conception  has 
occurred  shortly  before  the  period,  although  this  rule  by  no  means  univer- 
aally  holds  gowl.  Only  very  rarely,  however,  does  the  menstnial  flow 
appear  more  than  once,  ainl  its  regular  rrcurrence  sliouhl  always  amuse 
suspicitm  as  to  the  existeuct;  of  disi'iu*e  of  the  endometrium,  carcinoma  of 
the  cervix,  or  some  other  pathological  condition. 

One  occasionally  hears  of  women  who  menstruate  regularly  throughout 
pregnancv.  hut  the  iiiajority  of  tluiaii:_jic:ct>ulils  aa'e  aputrvphal,  or  dsi*  the 
condition  is  associated  wilh  uti'i-jne  Jisease.  At  the  sauiu  time  it  must  be 
admitted  that  verj-  exceptionally  authentic  cases  arc  observed,  and  in  a 
patient  recently  under  my  charge,  the  most  careful  examination  revealed 
no  other  eoun;f  Tnr  (he  ha^niorrhager  Such  an  occurrence,  however,  should 
ncvor'TK;  Inkiu  for  granted,  and  all  other  possibilities  must  be  carefully 
excluded. 

Qh&nffM  iu  Iha  Ji raisin. :r-^o  the  chapter  upon  the  Physiology  of  Preg- 
nanry  referrnee  lui*  alrwidy  bt'en  made  to  the  changes  whiL-h  occur  iu  the 
breasts.  C>ent?raUy  speaking,  in  jn'iiui^ara'  these  arc  quite  characteristic, 
but  are  of  less  value  in  muUijiarfr,  since  the  breasts  of  the  latter  not  infre- 
quently contain  a  small  amount  of  milk  or  colostruni  for  months,  and  even 
for  years,  following  Ihe  last  labour.  Occasional  1}',  changt-s  in  the  breasta 
siniilar  to  those  produced  by  pregnancy  may  be  observed  in  women  suf- 
fering with  ovarian  or  uterine  tumours.  Nor  is  the  jiossibiliiy  of  their 
occurrence  cxcludetl  in  instances  of  spurious  or  imaginary  pregnancy. 

^oiiseo  atid_yjimitin{f. — The  establishment  of  pregnancy  is  not  infre- 
quently marked  by  disturlwnces  of  the  digestive  system,  more  pjirticularly 
manifested  by  nausea  and  voniiting.  This  "  mormiuj  siVA-nr,ss,"  as  the 
name  implies,  usually  comes  on  in  the  earlier  [mrt  of  the  day,  and  passes  off 
in  a  few  hours,  although  it  occasionally  persists  longer  or  may  occur  at 
other  times.  It  usually  appears  about  the  end  of  the  flr^it  monlh,  and 
last8_for  sLx  oreight  weeks,  although  some  pallcnU  suiTer  from  it  for  a 
much  longer  period. 

There  is  considerable  discrepancy  of  opinion  as  to  the  frequency  with 
which  these  symptoms  are  observe*!.  According  to  Oardner,  they  occur 
in  only  about  15  per  cent  of  the  cases,  but  my  ex^iericiice.ia  that  prol>ably 
one  half  of  pregnant  women  suffer  from  them  to  a  greater  or  lesser  degree. 
In  niany"iFamounts--to  nothing  more  than  an  occasional  sensation  of 
nausea;  others  have  ronsldprable  vomiting,  while  in  rare  inst-ances  the 
TiOTWft  and  vomiting  may  be  so  pemstent  and  constant  as  to  seriously  iu- 


I.  Occasionally,  similar  fiyniptonw  result  from  nerv- 
ouiuifss  or  frum  tin-  fearuf  an  illcgitimat*;  pru^iiaiicy,  iis  wt-ll  jw  in  ccrtaiii 
cases  of  pecwdocycsis. 

^i  i^Hif'^'iinif/. — About  llie  c-i^rbtofntli  orJ,wontidJU.*tek,  Uil-  wuiuuu  b<;- 

conmH  conscious  of  Kii^'hi,  mmernig  movements  in  her  abilomeii,  whicli 
gradually  iiicrcasL'  in  intoiiflity.  Tlu'«e  aru  ii8U»t1y  due  to  iiiovementB  of  the 
fa-tus,  and  lla-ir  first  npiPL-aniiit-e  is  Ufsj^ualtHl  a.-*  "  (juitkciiing "  ur  tliu 
perception  of  bfe.  Occasiuimlly  fculal  movements  may  be  perceived  as 
early  as  the  tiiitJi  week,  while,  ou  the  other  hand,  injure  iuataucea  tkcy 
may  \\%>l  be  iitpeiriumjed  at  all. 

This  sijj^n  oiFurs  uiily  corrubtirative  evidence  of  pregnancy,  and  ia  of 
no  value  unless  connniiei.1  by  the  hand  of  the  physieinn,  as  in  many 
nervous  women  similar  sensations  are  experieiiet'd  in  it;;  absence. 

^J"  Digcfiloration  of  the  Afucoug  Memhnine  of^Vajjing.  at^d  Vulca. — Under 
the  inlfuL'nco  of  prejjmuicy  TTTe  inuFiruis  of  the  vaginal  ojieniii^  and  the 
lower  ]iortion  of  the  anterior  vaj;inal  wall  fri;qiiently  take  nn  a  soim-wliat 
dark_  bluish  or  jMirplish^  eoi!gi*sted  ajipearanec.  Attention  was  first 
mllfd  to  this  eontlition  hy  Jaei)U4'mier  an'l  Kluge.  but  partinubir  stress 
was  laid  upuii  its  siguilieaiiee  hy  I)r.  .lames  R.  <'jiadwiek,  o^  Boston,  so  that 
in  this  country  it  i*  kn^>wn  as  Cfuulnirk-'s  siyii.  Its  prej^enee  siipjdios  valu- 
able j)ri'Sunipl,ivL'  eviih-nee,  hut  is  not  ennelusive,  as  it  may  liki'wise  be 
observed  in  any  condition  leading  to  intense  congestion  of  the  pelvic 
or^^ans. 

W  •  J'iffment^lutiiofjhc  Skin  and  Ahdummtil  SlruR. — These  mnnifestatioBs. 
which  have  already  been  referred  to  in  the  chji)>ti'r  ii]«iii  the  pliy«iolojr>- 
of  pregnancy,  are  usually  observed  in  this  coudiiiou.  but  are  not  ahsolulely 
characteristic  of  it,  as  they  are  sometimes  asswinted  with  tiiiutmi's  of  other 
origin.         Ci.'"..-  .  ji    . 

y.  llr\nnri[_lii±lurhnncex. — In  the  e,Q£]4c_ivcuk&  of  pregnancy  the  enlarging 
uterus,  by  exerting  pressure  on  the  bladder,  ca\]se«  a  desire  for  XiililUint 
micturition.  This  ia  nu>st  riuirkcil  in  thi.'  fiiTil  few  months,  and  gradually 
passes  oir  as  the  uterus  rises  up  into  the  abdomen,  to  rLuppcoi'  when  [he 
head  desi-cnds  into  the  pelvis  a  few  weeks  before  term. 

^  ~~Cravw(/s — ^^^}^}  and  Epiotunu\l  Changp». — Occasionally  the  appetite 
of  the  pregnant  woman  iMHromes  very  capricimis,  and  she  nmy  evince  an 
almost  unconquerable  desire  for  peculiar  and  snmelimes  revolting  articles 
of  food.  I  recall  one  ]}atipnt  whn  suhsisted  almost  oxelusividy  ujion 
devilled  eral>s  througliout  the  entire  dunition  of  pregnancy,  and  another 
who  couhl  retain  nothing  for  the  first  four  nmnths  except  broiled  lobster 
ami  Bass's  ale. 

We  have  already  referred  to  the  mentnl  an<1  pmn1inn«l  changes  wliicli 
sometimes  charncterize  pregnancy,  and  occasionally  wc  meet  with  women 
who  diagnose  their  condition  mainly  from  the  occurrence  of  changes  in 
their  own  temperament  with  which  they  have  become  familiar  in  previous 
pregnancies. 

Synopsis  of  Signi  and  Symptoms  of  Pregnancy. — Fur  convenience  of 
reference,  we  give  a  synopsis  of  the  signs  iiiid  bymploms  of  pregnancy,  di- 
viding them  into  three  groups  corresponding  to  three  diiferent  periods. 


The  fir^-^^ft^OffBf  tr>  Hip  iirst  IUtcc- lUOiLths,  the  second  to  the  fourth  and 
fifth  months,  and  th(^  third  to  tin.'  last  Hvo  rnontlm  i>f  iiregnaney. 
p#^(**^In  the  tii-at  iicriotl  llie  syH'ptouia  are:  (a)  ct-'asation  uf  thu'  int'iiscs;  (h) 
i-hftngi^  in  liif  iu\;a^U;  (c)  uioruiu^mekue!^;  (d)  uriuarjr  duLmiiajiues. 
The  sij^s  ore:  (1)  ciil:ui:'  'm  n1  mF  the  twdy  of  the  uterus  and  increased 
autdUiiion;  {2)  lOiiuig.  ^  ii  lin'  .  ..ii-sisLeuLy  uC  the  body  of  the  uterus;  (3) 
Uugar'u  sign;  (4)  ehuiiges  in  ihn  cervix;  (r>)  t'hadwioli'i  si^u;  (fi)  the  abdo- 
men is  not  proniineut,  the  navel  is  di.'prcaiicd;  (7)  auscultation  is  negative. 
A..^  -  Second  period.  Symptonis:  {a)  nicnsca  >it-iU  absent;  {b}  mc»I<LJiuu'4icd 
changes  in  the  iireastn:  (r)  ilisappea ranee  or  suhsidL-nce  of  gastric  and  uri- 
nary-di^turUyiceri;  {d}  (|uieki:'ning.  Signs:  (1)  the  (iiudi^  is  felt  several 
fingere  above  the  syuipfaysia  at  the  fourth  mouth,  undjmdway  betwceu  the 
Bynipiiysis  and  und>iiieU8  at  the  fifth  month;  (2)  the  eervi_x_  is  soft;  (3) 
ha]lolu.-inenl  i«  obtjiiiuible;  (4)  iut^rniiHont  uterine  coutmctions  arc  recog- 
uiMibie;  (5)  at  the  vei")'  yud  of  the  period  the  fiul«l  heart  soundH  can  be 
distinguislied. 

\^  ^-f*  Third  period.  Syniptomg:  (a)  gicnges  stJllabscnt;  (b)  changes  in  the 
breasts  nion)  niarkwl;  {r)  in  the  last  monlTi  fri'^uent  urimition  rt-appears, 
often  will]  nt'uralgie  painn  in  the  lower  cxtremitie.-*.  Signs:  (1 )  pi-ogrc^wive 
onlqr,"'''"^''^*^  of  the  abduuiL-n;  (2)  uiubiJiKua  smooth  and  JaLer  protruding; 
(3)  the_fcetal  heart  can  he  heard;  (4)  the  difTcrent  parts  of  the  child  can 
be  iwljmted;  (5)  firtal  movements  are  perc<!ptible. 

In  Ihe  lir»it  pi-riud  the  diaguiwirt  in  Uriiiallv  very  probablf.  hut  never  ab- 
aolute;  in  Iht-  s'-n-'onl.  very  rarely  doiiljtful,  and  iu  the  tltinl  alwolute. 

Sifferential  Diagnosis  of  Pregnancy. — The  pregnant  utcnm  is  often 
/  mistaki'ii  for  otln-r  LunioujiJi  otcupying  the  pi-lvit:  or  abdominal  cavities, 
and  ri'rr  vmfa,  thmigh,  at*  a  rub',  tlie  fornu-r  mistake  is  more  freqiieutly 
made.  The  early  periods  of  pregnancy  may  be  simulated  by  enlargement 
of  the  uterus  due  to  interstjxifll_01  aibmucous  mypuiata.  sarcomata,  htema- 
tometra,  and  condition*  resulting  froni  innanimatorj*  dtslurbaut^s.  As  a 
rule,  the  utcjiis  un<h'r  fhesi'  eircumstanet'S  is  harder  and  tinner  than  in 
pregnancy,  and  does  noj  pp-^inl  its  characteristic  ekdlic  or -buggy,  con- 
sistency. Moreover,~i'ii'  'i  >  .miIiI  \nu<  are  not,  RS_a  mlc^  attended  by  ccsBation 
of  the  nionses,  except  in  Ii;i-Jiiat(unetra.  Tf,  fiowever.  there  is  any  possibility 
of  a  mistake,  a  delav  of  a  few  weeks  will  usually  clear  up  the  diagncisia. 
2  The  pru^narit   utenjs  is  occasionally  nustakeu   for  small   ovarian   or 

tubal  oysls.  though  this  eiTor  sliould  not  occur  if  the  patient  be  carefully 
examined  himnniially  ami  the  pelvic  contents  isnlated,  if  necessary  under  an 
aniEstheru\  As  tTi'i-  tumour  bfcomeu  larger  and  ri»e»  up  into  tlu'  abdunn-'U, 
other  points  bucumu  available  for  diirei-ential  diagnosis,  notably  the  inter- 
mittent contractions  of  Braxton  HJcks  and  the  posit^e^signs  of  preg- 
nancy. 

Th4!  diagnosis  of  pregnancy  in  a  myomatous  uterus  often  presents  seri- 
ous diiTiculties,  and  for  a  time  may  be  impossible.  Hut  a  sliort  delay  will 
show  a  more  rapid  increase  in  the  size  of  the  tumour  tlian  is  consistent 
with  the  existence  of  an  nncompliealod  myoma,  and  variations  in  the  con- 
sistency of  difft'n'nf  parts  should  also  serve  to  direct  one's  attention  to  the 
pregnant  couditiuu. 


OBSTKTRK'S 


Occasionally,  on  q^griancystoma  may  be  complicated  by  pregnancy. 
In  the  early  ntag*'j*  Uie  diagnosTg,  ai*  a  rule,  can  bR  easily  made,  as  careful 
biiuauual  examiimtion  slmulcl  fuable  one  to  dilTereuliale  bulween  the  two 
tumours;  but  in  the  later  months  it  may  become  extremely  difficult  and 
somf'times  iinpijs^ible,  owinj;  to  the  incroawod  distention  of  the  alKlomen. 
Furthermore,  if  the  positive  sij,'ns  of  pivgimncy  cannot  he  elicitcKl,  its  exist- 
ence 18  usually  ovcrloukiHl  and  a  niiiipU*  i;yclonia  tlia^nosed;  whereas,  iC  the 
heart  sounds  are  heard,  the  cystoma  may  escape  recognition  and  the  ciccs- 
nive  abdominal  enlnr^cmt'nt  be  attributed  to  a  hyiimmnios. 

Tn  rare  instances  hypertrophy  of  the  supra  vaccinal  portion  (jf  the  cervix 
may  seriously  Jucreaau  Jho  dijliyultics  of  diagnosis,  as  the  enlarged  and 

hard  cerrix  may  bo  mistaken 
for  the  eutirt>  uterus,  the  soft 
ami  ehmtic  liodv  being  either 
overlooked  or  regarded  as  a  tu- 
mour of  the  utoruie  appendages. 
Careful  hiinaniml  exaniinallon 
nmler  aii:rstlipsia  Hhnidd  do 
uway  wUh  the  possibility  of 
this   error. 

Irregular  development  of 
the  pregnant  uteniR,  as.sneiatc(l 
with  a  sacculation  of  its  ante- 
rior or  posterior  wall,,  may  seri- 
ously poniplirate  the  diagnosis, 
especially  if  the  fuitus  be  dead; 
as  even  after  the  most  careful 
examination  the  existence  of 
pregnainry  may  remain  unrec- 
ognised and  the  sacculation  be 
luJRlnken  for  an  ovari.Hn  ey«t. 
Thin  is  e8i»ecially  apt  to  occur 
when  the  pregnancy  develops 
in  the  posterior  wall,  as  the  an- 
terior wall  may  remain  prat'ti- 
cally  unehangtrd.  arnl  when,  under  amesthesia,  one  can  feel  the  funduH  with 
both  tubes  extending  frum  it.  it  is  almost  a  pardonable  error  to  conclude 
that  the  fluctuant  tumour  tying  jwsterior  to  it  is  an  ovarian  cyst, 

Sporious  Pregnancy. — Imaginary  pregnancy,  or  piteiuW tresis,  is  a  condi- 
tion with  whitli  almost  every  practitioner,  sooner  or  later,  will  meet.  It 
is  Ut«ualty  observed  iu  gatienis  jiearinff  the  menoimuse  or. in  young  women 
who  intensely  desire  offspring.  Such  patients  may  present  all  the  sub- 
jective Hvmptoms  of  pregnancy,  associated  with  a  marked  increase  in  tlie 
size  of  the  aJwlompn,  wliich  is  due  either  to  an  abnonnal  and  rapid  deposi- 
tion of  fat  or  to  the  existence  of  tympanites  and  occasionally  of  ascites. 
WTien  it  occurs  in  the  earlier  years  of  life  the  menses  do  not,  as  a  nile,  dis- 
appear, but  may  prewnt  certain  abnommlities  which  the  patient  considers 
ore  due  to  her  condition. 
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In  many  instancf^  the  woman  may  imagine  that  she  defects  fcctal  move- 
rnrnta,  which  are  wnni-tiinos  so  violont  as  to  make  her  fearful  that  they 
may  be  visible  to  ouiookere.  I  rec<!ntly  saw  a  patient  wlio  imaj^ine<l  her- 
self in  the  In^t  month  of  preguancy,  ami  who,  while  talking  to  mo,  ex- 
claimed at  the  violence  of  the  movements,  but  on  examination  1  found  that 
her  utenm  was  normal  in  size,  and  that  her  enlarged  abdomen  waa  due  to  a 
nyjidly.  i^creiisiiyr  deposit  ol.fat. 

The  supposed  fietal  movemeuta  usually  result  from  contractions  of  the 
intestines  or  the  musclea  of  the  abdominal  wall,  and  occasionally  are  so 
marked  a«  fo  deceive  even  physicians.  Careful  examination  of  the  patient 
usually  enables  one  to  arrive  at  a  correct  diagnoi(>i«  witlmut  great  difficulty, 
as  the  small  uterus  can  be  demouHtraled  on  bintanual  examination,  made, 
if  necessary,  under  anasthesia.  The  greatest  difficulty  in  these  cases  is  to 
persuade  the  patient  as  to  the  correclnces  of  the  diagnosis. 

IKstlnction  between  First  and  Sabseqnent  Pregnancies. — OecHsinnally 
it  is  a  matter  of  pruelieal  iitiportanL-e  lu  decide  whetlier  u  patient  is  preg- 
nant for  the  tirst  time  or  has  previously  borne  children.  Ordinarily  child- 
bearing  leaves  indelible  traces  behind  it,  which  are  readily  apjireciati^; 
but  verj'  cxccptioually  such  signs  are  lacking,  an  hi  a  caHC  reported  by 
Bndin.  (See  Fig.  33.)  Again,  in  very  rare  instances,  all  the  signs  indicat- 
ing a  previous  labour  may  result  from  the  previous  existence  of  a  large 
tumour  which  lias  hyen  removed  through  the  vagina. 

In  a  pregnant  woman  wlifLha**  iu'ver  borne  children  the  alhlomen  js 
usually  tense  and  firm,  and  the  uterus  is  felt  tlirough  it  only  with  diniculty. 
The  pharacterifitic  pinkish  bluish  stria*  and  the  distinctive  changes Jn  the 
breasts  are  readily  observed.  Tlie  labia  niajora  are  usually  in  close  apposi- 
tion, Ihe  ri:;enulmL_  is  intact,  and  (he  hytnen  lorn  iu  several  places.  Tlic 
vagina  is  usunlTj'  narrow  and  marktd  by  well-developed  ruga;.  The  cervix 
is  softened,  but  dtK**  not  usually  admit  the  tip  o£  the  finger  imtil  the  very 
end  of  pregnancy;  and  during  the  last  fuur  to  aix  weeks  of  pregnancy  the 
Resenting  ])art  is  found  engaged  in  the  auperior  strait,  unless  some  dis- 
proportion exisfa.  ~ 

In  multiparoufl-  women,  on  the  other  hand,  the  abdominal  walls  are 
usually  lax,  Ilabby,  and  frequeully  peudidous,  and  the  uterus  is  readily 
palpated  through  them.  in_ addition  to  the  pinkish  striiB  due  to  the  pres- 
ent condition,  the  silvery  cJcatrJct^  of  pfi«t  pregnancies  may  also  ho  naled. 
The  brcaiilg.are  usually  not  as  finn  as  in  the  lirst  pregnaney,  and  frequently 
present  striae  similar  to  those  obsened  on  the  abdomen.  The  vulva  is 
usually  more  or  less  gaping,  the  frenulum  has  disappeared^  and  the  hymen 
is  replacedbj"  the  rnruncula-  mtfritfonnes.  The  external  os,  even  in  the 
»;arly  months  of  pregnancy,  usually  shows  signs  of  laceration,  and  at  a 
little  later  jjeriod  readily  admits  the  tip  of  the  finger,  which  can  he  carried 
up  to  the  internal  os.  I'\irthennorc,  in  the  majority  of  casea  the  present- 
ing part  dnps  not  engnge  in  the  siipprinr  strait  nntil  tlu;  onset  of  labour. 

Diagnosis  of  the  life  or  Death  of  the  Foetus. — Denemlly  speaking,  the 
fcetus  should  he  considered  to  be  alive  unless  definite  evidence  to  the  con- 
trary can  be  adduced.  In  the  early  months  oX^pregnimcy  the  diagnosis  of 
its  death  offers  considerable  difTiculty,  and  can  only  be  made  after  rejjcated 
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examinations  hove  dcmonetratcd  tliat  the  utcrus-hM  Temamed_gtationary 
in  size  for  u  ninnbor  ttf  weeks. 

In  tile  [ah'T  inontlis  of  pregnancy,  the  clisappearance  of  foetal  movo- 
meuls  uHually  du'ecls  the  allL'Utiuu  of  the  palient  to  this  possibiliiy,  after 
which  she  suffere  from  ill-Ut'fincd  sensations,  such  as  diilliness,  Uininior,  a 
sensation  ol-wtiight  in  tiie  abdomen,,  and  pcrha]>s  a  foui.ta«te  in  tlic  mouth. 
Careful  invcHligjiLiiin  shown  that  llie  uiatUBtlocB  not  corre:<jHjnc!  in  size 
wjtjijhe  estiniated  dmiltiun  of  pregiiauey,  and  perUapa  baa  becouu;  aiuaUer 
tlian  prcrioiisly;  while  at  the  same  time  rclroiprcaaivc  cimiijieis  have  oc- 
currcil  in  the  breaj*tJ»,  which  have  become  soft  anil  llabbv.  The  (lia^ottifl  of 
nrii  rondilion,  lioivever,  can  be  coni>idere<l  abs(»lu1e  im\y  after  repeatinl  ex- 
aminations, whi'U  in  addition  to  the  aigiia  jnst  mentioueil  one  has  tailed 
to  hear  the  fa-tal  heart  or  perceive  liie  movements  of  the  child. 

Posilivelhforniatton  is  occaeionally  atTortletl  when  it  is  possible  to  rec- 
ognise by  pa.l|Hifion  tlie  macerated  fikiill  tbnmgb  the  pnrlially  ililatcd 
ccn'ix;  whenever  one  eau  feel  that  Die  Ijones  of  tilt:  head  are  loose  and 
present  a  sensation  as  if  they  were  contained  in  a  flabby  bag,  the  diagnosis 
can  hi'  made  at  nnce  without  hesitation. 

Boiatiou  of  Pregnancy.— As  we  have  no  means  of  ascertaining  the 
exact  date  at  whieh  fertilization  oecurs,  it  is  apjmrent  that  absolutely 
accurate  stoleuK'nts  as  to  the  duration  of  pregnancy  cannot  be  mmle; 
although,  as  has  already  bi^i-n  pointed  out,  conception  usually  occurs  either 
soon  after  the  last  app('aran<;e  of  the  menses*,  or  shortly  before  the  first 
period  which  is  missed.  In  rare  instunces  it  takes  place  in  the  middle  of 
the  inter-menslnial  period.  These  views  have  been  cnnfirraed,  not  only 
from  the  study  of  the  condition  of  the  ovaries,  but  also  hy  the  experience 
of  emhryulogists,  ns  it  is  not  unusuul  for  young  embryos,  which  should 
be  of  the  same  age  M-hcn  we  calculate  from  the  lost  menstruat  period,  to 
present  marked  variations  in  development. 

Usually  labour  unsuea  atwul  Ijro  hunilred  jind  eighty  days  (ten  lunar 
months)  after  the  beginning  of  the  last  menstrual  period,  so  that  the 
approxiniole  duration  of  pn-gnancy  is  two  hundred  and  f-evcnly  days,  sup- 
posing that  eonei'plion  has  oeeurreil  within  (he  few  days  inunediately  fol- 
lowing the  nn;ustrual  flow.  This  rule,  however,  ia  subject  to  many  excep- 
tions, as  apparently  weH-develoi>cd  children  may  bo  bom  as  early  as  the 
two  liiindred  and  fortieth,  and  as  late  iis  the  three  hundred  and  twentieth 
day  after  the  Inst  menstruiil  period,  nnd  there  is  no  dtnibt  that  in  excep- 
tional instances  the  actual  duration  of  pregnancy  may  equal,  if  not  exceed, 
three  hundred  days. 

Every  one  prnetising  obstetrics  occasionally  meet*  with  cases  in  which 
the  patient  believes  that  she  has  pas.4ed  a  month  beyond  term;  or,  tn  other 
words,  that  the  pregnancy  baa  lasted  ereven  instead  of  ten  lunar  mouths. 
This  belief,  however,  is  usually  erroneous,  as  in  the  majority  of  such  cased 
conception  ha«  not  occurred  until  just  before  the  first  period  which  was 
missed.  E.\eeptiona!]y,  however,  pregnaney  may  last  for  an  abnornially 
long  period,  and  I  recall  a  patient  who  on  two  occasions  did  not  fall  into 
labour  until  eonsidernbly  over  eleven  months  after  the  last  period.  In 
both  instances  she  had  typical  labour  pains  at  the  end  of  the  tenth  month. 
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which  after  lasting  a  short  time  gubBided,  and  did  not  return  for  more 
than  four  weeks.  lioth  cliildn-n  wiMgh««l  over  li  [K)un(lf!,  ajid  wt-rti  55  to 
56  ctruliinctrca  iu  length,  bwidcs  prtaeutiug  iimrkudly  incrujised  tlioiacic 
measurements. 

Even  when  we  know  the  dat*  of  the  coitus  from  which  the  prcj^nancy 
has  resultfd,  we  are  in  no  better  position  to  egtiniate  the  actual  leiiglli 
of  pregnancy,  inasmuch  as  Ivoweiiliardt  lias  puiutfj  out  thai  two  women 
may  have  fniitfnl  coitus  on  the  sanic  day.  and  yet  the  date  of  their  de- 
liveries may  v.iry  markedly.  Ahlfeld  analyzed  4^5  cases  in  which  the 
date  of  coitus  was  Bttp}w>sfil  to  he  knnM-n,  and  found  th*'  averiipf^  duration 
of  pro;fnancy  to  be  2G9.dl  days;  but  individual  eases  in  the  series  presoulcd 
nmrked  differences,  vorjing  from  two  hundred  and  thirty-one  to  three 
hundred  and  tuenly-nine  days. 

Similar  dilTefeiure.«  are  rt'iMirled  by  veterinarians,  wb<i  usually  date  the 
beginuiu>r  of  pri';,nianey  from  a  single  coitus.  Aet-onliug  to  Franck-AI- 
hrecht-Ciiirinjf,  the  averafrc  (hiration  of  pre^ancy  in  the  marc  is  three 
Jiundred  and  sixty-six  days,  but  in  a  large  series  of  cases  individual  varia- 
tions between  tlin-e  hundred  and  seven  and  four  hundred  aiid  twelve  days 
were  noted.  In  the  euw  the  normal  duration  is  placed  nl  livo  hundred  and 
eighty  days,  with  extremes  of  two  hundred  and  forty  and  three  hundred 
and  eleven  davs- 

In  view  of  those  facts  we  must  conclude  that  the  duration  of  pregnancy 
varies  witliin  certain  liniitti.  which  probably  depend  upon  individual  pe- 
culiarities, just  as  happens  in  the  case  of  mares  aud  cows  of  different  races. 
Again,  as  Mme.  I-aiiri^  has  recently  shown,  it  also  depends  upon  the  extent 
to  which  tiie  patient  cjin  spare  herself  in  the  last  three  mouths  uf  ])regnaney. 
This  observer  found  that  it  was  twenty  days  longer  in  1,550  women  who 
lived  comfortably  in  a  hospital  for  several  months  prior  to  deliver}*,  as  com- 
pared with  the?  same  number  ()f  W(mien  wlm  entered  at  the  onsi'i  of  labour. 
Her  fi;^ures,  llien,  go  to  show  that  haril  work  iu  poorly  nourished  women 
predisposes  somewhat  to  the  premature  cuthng  of  pretfiiancy. 

It  must  also  be  adntitled  that  the  duration  of  pregnancy  not  infre- 
quently exceeds  two  hundred  and  eighty  daj-s  from  the  last  menstrual 
period,  and  that  when  it  lasts  much  longer  large  children  arc  developed, 
which  are  frequently  (K-livercd  only  after  great  ditTieulty.  Thus,  whenever 
the  menslnial  history  of  the  palient  iiulieatea  thai  she  has  pas>;ed  much 
beyond  the  tenth  and  is  approaehing  the  elevcjith  lunar  month,  we  should 
consider  the  pmpriety  of  the  induction  of  labour,  provided  that  careful 
examination  shows  (hat  the  cliil'l  i«  Isir^er  than  o.^iml. 

Estimation  of  the  Probable  Bate  of  Confinement. — Unfortunately  for 
the  comfort  of  the  physieian,  as  well  as  of  the  patient,  wc  possess  no  reliable 
means  of  estimating  the  exact  date,  but  are  obliged  to  content  ourselves 
%vith  the  method  propofed  by  .Siifigele.  wliich  is  based  upon  the  belief  that 
labour  occurs  two  hundred  and  eightv  days  from  llu;  begiuning  of  the  last 
menstrual  period.  Tlie  calculation  is  rcaiUly  made  by  ajtling  g&viia  days  to 
the  date  at  which  the  last  menstrual  period  first  appeared,  and  then  count- 
ing b;>rk  ilirre  nioTifhs.  For^exnmph',  if  1he  last  period  began  on  January 
10}  hi<>.j.  ue  add  seven  days,  making  .January  17tli,  aud  couut  back  tliree 


months,  tlius  fixing  upon  October  17,  1902,  as  the  probable  date  of  con- 
fineinpnt. 

la  a  fiuiall  uumber  of  cases  the  patient  will  be  conf]ncd  on  the  precise 
day  estimated,  and  in  the  great  majority  of  cases  within  a  few  days  of 
this  date;  but  occasioually  a  period  of  several  weeks  may  elapse  before 
labour  occurti.  Thltt  marked  difTereiu;e  in  prnhahly  due  to  the  faut  that  in 
the  one  case  conception  had  OL-currod  suou  after  the  last  period,  and  in 
the  latter  just  before  the  first  period  which  was  missed.  Accordingly, 
the  physician  should  hesit-ate  to  predict  a  definite  day  for  the  con^o- 
ment.  and  should  always  allow  a  margin  of  twu  to  three  weelcs  in  his  cal- 
cuhi  Lions. 

Lowcuhardt  believed  that  the  duration  of  pregnancy  was  not  ten  lunar 
months,  button  menstrual  periods,  and  considered  the  labour  as  likely  to 
occur  when  the  tenth  menstrual  period  following  conception  fell  due.  Ac- 
conling  to  this  cahrulation,  in  patients  menstruating  at  intervals  of  twetily- 
six  and  thirty  days,  for  example,  the  duration  of  pregnancy  would  bo 
two  hundred  and  sixty  and  three  hundred  days  respectively.     In  the 

long  ruu,  however,  this 
method  of  calculation 
do(«  not  give  more  ac- 
curate remults  than  that 
of  Nacgelu. 

tteeasionally  the  pa- 
lirnt  believes  that  she 
can  date  her  pregnancy 
from  a  eiugle  coitus, 
ami  prefers  to  estimate 
1  lu!  approat-hing  <late  of 
ritniiiicirifnt  from  that 
rather  than  from  Uie 
beginning  of  the  last 
period.  This  method 
is  al*)  subject  to  con- 
sideroble  error,  as  we 
have  no  means  of  ascer- 
taining how  long  the 
Mpt'iiimtuzoa  may  re- 
main in  the  genital 
tract  l^pfore  concep- 
tion  occurs. 

In    not    a    few    in- 
stances,   especially     in 
nursing    women,    con- 
ception may  take  place 
-^jjod  of  tiuenorrh(ea,  and  the  patient  is  often  surprised  by  the 
■M  iti  hiw  abdomen  or  by  the  perception  of  fcetnl  movements; 
the  6rFt  intimation  that  she  is  pregnant  is  givi-n  by  the 
'  wbich  has  previously  agreed  very  well  with  the  infant. 
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suddenly  becomes  indigestible.  Under  siicli  circumstances,  the  usual  meth- 
ods of  calc-ulalion  are  nf  no  value,  and  we  Iiave  to  depend  upon  otiier  meanSj 
which,  unfortuuatL'lj,  arc  L'xLrcniuly  unsatisfatitor)'. 

Freguent  aUempts  have  been  maUtr  to_ualiiuate -Ihe  date  of  confine- 
ment,  b_v  iiddiiifi:  twenty  or  twenty-one  weeks  to  the  date  upon  wliieh  the 
TM.Ueut  lirsl  perceived  fielaT  nioveineuts.  ^This  method  is  founded  on  the 
beiicf^Tiat  quickebing  is  first  experienced  at  the  etglitecnth  or  twentieth 
week  of  pregnancy.  Unfortunately,  this  assumption  ia  erroneous,  as  the 
symptom  not  infrequently  occurs  at  a  much  earlier  period,  and  sometimes 
not  until  considerably  later. 

In  other  eases,  our  calculations  are  based  upon  tlie  enlargement  of  the 
abdomen  and  the  height  to  which  the  fundus  of^  the^  uterus  lias^  risen. 
Generally  speaking,  wc  find  that  the  fimdus  nt  Ihe  fourth  month,  is  several 
fiage Xa^b r eadt he  above  the  nyniphywis  pubis;  at  the  fifth  mnntb  midway  be- 
tlKgpil.it  and  the  umbilicus;  at  tJie  sixth  mouth  atUuTKivd.  uX  the  umbili- 
cus; at  thu  seventh  niuntb  three  fingers' -breadths  above  the  umbilicus; 
at  the  eighth  mimth  an  equiil  distance  above  its  position  at  the  seventh 
month;  at  llie  ninth  muulh  just  below  the  xiphoid;  whi^reaa  in  the  last 
month,  particularly  in  primiparous  wonien,  it  sinks  downward  and  assujncs 
ftlfflost.the  position  it  occupied  at  the  eighth  month. 

This  method,  liowever,  gives  only  approximate  regnlls,  as  the  position 
of  thf  umbilicus  is  subject  to  marked  variations.  Thus,  according  to 
SlUCntlbcrg,  its  situation  varies  fi"om  KJ  to  28  centimetres  atwve  the 
symphysis,  so  that  if  this  authors  figures  are  con-ect,  there  may  be  a 
difference  of  6  inches  in  its  position.  On  this  account  it  has  been  thought 
preferable  by  some  authors  to  csitimate  the  distance  of  the  fundus  from 
the  symphysis  pubis  with  a  tape  measure,  the  average  results  obtained  by 
Spirgelberg  being  as  follows: 

Sdcl  to  SAth  week. 24  to  24.6  centimetres. 

28th  wtoIc SJ8.7  con ti metres. 

80th    " 28.4 

83(1      "     20.&to30cenlimctre». 

84tb     "     31  cBntim«tn>9. 

86Ch    "     33 

38th    "    38.1  eeiitimctrcs. 

40th    "    33.7 

These  measurements,  however,  are  subject  to  considerable  variations, 
as  they  are  defK-ndent  not  only  upon  the  size  of  the  foetus  contained 
within  the  utej-us.  but  also  upon  the  degree  of  distention  of  the  abdominal 
contents.  Kcvertheless,  in  eases  in  which  we  possess  no  other  data,  they 
occasionally  afford  us  information  of  very  considerable  value. 
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Fkom  a  biological  point  of  vi^w  prpjrnancy  and  labour  represent  the 
highest  functions  of  tin;  fcnialt;  prrKliii'tivc  s_v**tein,  an*]  a  priori  should 
be  consideroU  as  normal  procfsses.  But  when  ive  ret-all  llie  manifold 
changes  which  occur  in  the  maternal  orgrtnism,  it  is  apparent  tliat  the 
tyrder-line  between  health  and  disease  id  less  distinctly  marked  during 
geiitatiun  Uinn  at  other  times,  and  derangements,  so  slight  aa  to  be  of 
but  little  consequen.ee  under  ordinary  eircunislanccs,  may  readily  give  rise 
to  pathological  conditions  which  seriouBly  threaten  the  life  of  the  motlier 
or  the  child,  or  both. 

It  accordingly  becomes  neceesary  to  keep  pregnant  patients  under  strict 
supervision,  and  to  be  constantly  on  the  alert  for  the  appearance  of  unto- 
ward eyuiptoins.  Oi-dinarily  the  services  of  an  obstetrician  are  engaged 
some  months  before  the  expected  date  of  confinemt-nt,  so  that  upon  him  de- 
volves the  duty  of  advising  the  patient  as  to  her  mode  of  life  durinjj  the 
ii)ter\"ening  months.  An}'  one  who  ha-s  a  mnderately  extensive  nbstetricjil 
pra<;tice  can  save  himself  some  little  troubh?  hy  having  cards  printed, 
which  briefly  outline  what  the  patient  is  expcclt.'d  to  du,  aud  in  which  arc 
enumerated  the  various  abnormal  symptoms  which  may  occur  and  to  which 
the  physician's  attention  slinuld  be  immediately  called. 

ITnless  it  be  found  ifpcin  inquiry  thai  thi"  patient  has  been  leading  an 
iU-ordcred  existence,  very  little  change  shoidd  be  made  in  her  mode  of 
living,  and  she  should  be  encouraged  to  go  on  much  as  usual,  care  being 
taken  that  she  receives  the  proper  amount  of  amusement  and  diversion.  It 
is  the  duty  of  the  |ihysician  to  gain  the  confidence  of  his  patient  and  en- 
courage her  to  come  to  him  whenever  anything  occurs  to  worry  her,  in- 
stead of  talcing  advice  from  her  women  friends.  A  woman  in  her  first 
pregnancy  generally  stands  in  need  of  a  certain  amount  of  reassurance 
with  regard  to  the  dangers  of  parturition,  and  the  knowledge  that  she  is 
in  the  hands  of  a  competent  and  nirefiil  physician  will  contribute  largely 
to  her  peace  of  mind  as  well  as  to  her  physical  well-being. 

Exrreiitr., — During  pregnancy  the  woman  should  be  encouraged  to  take  as 
much  outdoor  exercise  as  possible,  though  in  individual  cases  it  is  often  difTi- 
cuTfTo~specifv  the  exact  amount — a  sjife  nile  being  to  instruct  her  to  desist 
while  still  feeling  that  she  could  do  more  without  tiring  herself.  Exercise 
should  consist  of  walliing-  or  driving,  but  the  ordinary  sports  should  be  in- 
terdicted, though  sea-bathing  in  many  instances  is  veiy  beneficial.    When 
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for  various  reasons  outdoor  exercise  eannot  be  takcn^  ^assaga  Id  the  hands 
of  a  skilful  person  is  to  be  recommended.  In  the  later  months,  long 
journeys  should  not  be  undertaken  unless  absolutely  necessary,  and  driving 
over  rough  roads  should  be  avoided. 

Diet. — The  diet  should  be  abundant^-anijiourishin^,  and  ordinarily 
ihe  patient  should  be  alloweil  to  continue  her  u.sual  custunit;.  but  should  be 
warned  to  abstain  from  very  higldy  seasoned  or_indi^i!Htible^ar(.iidi;8  of 
food.  In_^li^hl_dcgrees  of  pL-lvie  euntraetion.  or  in  patieiila^who  liiive  pre- 
viously given  birth  to  exoesajvely  heavy  children,  a  restricted  diet  may  be 
advisable  during  the  last  two  or  throe  months.  Prochownick  pointed  out, 
and  his  experience  has  bt;eu  confirmed  by  Florseliiitz  and  others,  that  a 
diet  poor  in  carbohydrates  and  fluids,  exerts  a  niorkcd  influence  upon  tlie 
weight  of  the  child  without  otherwiBe  affecting  it,  and  in  not  a  few  eases 
these  precautionary  measures  may  obviate  a  dinieult  deliver)-,  or  even  do 
away  with  the  necessity  for  the  induc,:lion  of  preniaturt!  labour. 

The  Bowels.— In  llie  later  months  of  pregnancy  the  enlarged  uterus 
sometimes  interforos  with  the  normal  intestinal  peristalsis,  and  gives  rise 
to  uiata  x^rlcss  marked  constipation.  Under  such  circumstances  care 
should  1«!  taken  (hat  the  bowels  are  moved  daily,  which  is  best  accom- 
pliabed  by  the  administration  of  c^^-ara  sagrada  or  pills  containing  aloin, 
bgltfldoana.  and^trj-ehnine.  The  use  of  active  cathartics  is  inadvisable^ 
unless  their  eniplnyment  be  es[K^cJally  indicated  in  certain  morbid  eondi- 
Uons.  In  some  instances,  however,  the  judicious  administration  of  an  oc- 
casional dose  of  calomel  is  followed  by  marked  beneficial  result-s. 

Clothing. — The  pliysieian  is  frequently  asked  cnnccrning  the  clothing 
which  is  best  adapted  to  the  pregnant  state,  nml  espcciallv  whatber  corsets 
should  lie  worn  or  not.  Generally  spealiioj:,  the  clothing  should  be  lopee 
and  so  arranged  as  to  exert  as  little  pressure  upon  the  waist  as  possible; 
and  in  the  later  months  of  pi-egnaney,  at  least,  the  corset  should  either  be 
entirely  diBpensiHl  with  or  replaced  by  a  loosrly  fitting  corrtet -waist.  In 
nmlttparous  women,  when  (he  abdomen  is  markedly  relaxed  from  previous 
childlwaring,  the  wearing  of  an  ahilominal  support,  either  an  ordinary 
Seulletus  bandage,  or  one  made  of  elastic  material,  adds  materially  to 
their  comfort.  Wjieii  variwst;  veins  of  the  extremities  arc  present,  the 
legs  should  be  bandaged  or  encased  in  ehuitic  stockings,  and  when  large 
varices  exist  al>out  the  \'ulva  the  patient  should  be  cautioned  concerning 
the  jH)ssibilily  "f  their  rupture. 

Sexnal  Intercourse.— In  healthy  persons  sexual  intercourse  in  modera- 
tion usualtv  docs  no  harm,  as  long  ns  the  abdominal  enlargement  is  not 
too  great  to  make  it  inconvenient  for  the  patient.  Jiut  where  there  Ir  a 
tendency  to  abortion  it  should  be  strictly  interdicted.  It  should  also  be 
po^iUv^ly  forbiddf n  in  the  Inst  month  of  pregnancy,  as  I  know  of  at  lea.'*t 
one  case  in  which  a  severe  puerperal  infection  has  followed  coitus  during 
that  period. 

The  Breasts. — ^Tn  the  la^^t  three  mnnths  of  pregnancy  attention  should 
be  devoted  to  the  condition  of  the  breasts,  and  mure  jiarlic-ularly  to  the 
nipples,  as  by  appropriate  preliminan-  treatment  nursing  may  be  rendered 
easier,  and  the  octnirrence  of  fissure-s  and  the  conse<iuent  danger  of  main- 
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mary  infection  in  great  part  prevented.  For  this  purpose  the  patient,  dur- 
ing tht-  laiiti»-o__inoiit|i«,  should  bathe  her  nipples  nj^ht-  and  mornin^r  with 
a  lutiou  whiuh  U-udK  to  niiike  the  ((kin  tuverinfj  tlieui  nnjit-  rfsist-ant.  A 
saturated  solution  of  borax  or  buric  acid  in  50  par  cent  alcoliol  will  answer 
the  purpose  vety  well.  Where  the  nipples  am  small  it  is  advisable  lo 
attempt  to  lengtitcn  ihein  by  tmikin;r  a  ftr-w  Iractiuns  ujioji  tln-m  ni;:ht  and 
niorainj;:  and  wb(!re  lln-y  are  but  sliglitl}^  prominent  good  result*  not 
infiTquently  foUow  tUe  wearing  of  a 
wooden  nipple  shield  (Kig.  173)  for  a 
few  hours  of  each  day.  I  know  of  no 
means,  howevLT,  by  which  dwiply  re- 
traetod  nipples  can  be  made  serv- 
iceable. 

ITrine. — Owing  Ia  the  frequency  of 
renal  disturbances  and  the  seriuUB  con- 
sequences which  not  infrequently  re- 
sult from  them,  the  urine  tihould  be 
carefully  pjmniiinvl  at  n:guUc— inter- 
vals: ojKc  a  inunlli  for  the  ilrst  seven 
nionths,  and  at  least  twice  aJiiantli, 

and  jrpfemhly  evt^ry  week^jlnriniT  th*^  li^t  fhri'p  months  of  pregnancy.  It 
ifi  advisable  that  Hm  jihysician  «b(uild  not  only  arrange  definite  pcriodH  at 
which  8pecinlc■nf^  are  to  be  sent,  but  that  he  should  himself  make  a  note 
of  these  dates,  so  that  in  case  the  patient  becomes  careless  in  thi*  matter 
and  neglects  to  carry  out  liis  directions,  he  can  remind  lier.  Of  course  it 
may  be  very  plausibly  argued  that  the  patient  incui-s  the  main  risk  from 
such  neglect;  but  the  ]»revention  of  a  single  death  from  eclampsia  will  amply 
repay  the  cnn.«cientinus  pbysir-idn  fnr  mmdi  self-inipnsed  labour. 

The  urine  should  be  ?xaiiuiicd  not  only  for  the  presenci;  of  aiiumun 
and  sugar,  but  also  mi^xaacapically.  In  certain  cases  also  the  estima- 
tion of  the  total  ureo  excreted  in  twcnty-foiir  hours  is  of  extreme  impor- 
tance.    (Sep  Chapter  XX^^.) 

In  addition  to  giving  the  juiticnl  the  advice  above  mentioned,  the  physi- 
cian should  also  irajiress  ujjon  her  the  importance  _pf  informing  him  at 
once  in  case  any  of  the  following  symptoms  be  noted;  }^„££aiiity. flow  of 
urine,  pureiatent  bondaehi'.  disliirbance»  of  vision,  w'gRlling  ^>f  the  feet  and 
face,  any  loss  of  blood  no  nmtlL-r  how  slight,  and  persistent  constipation. 
In  the  majonly  of  trtses  iho-io  Rymploms  are  of  secondary  importance,  but 
occasionally  they  serve  to  warn  us  of  the  imminence  of  some  serious  affcc- 
liou,  whifb  may  be  abortfd  or  alh-viatcd  by  appropriate  treatment. 

Preliminary  Examination. — Four  to  si.v  weeks  before  the  expected  date 
of  eonflneiT\ent  a  ciireful  examination  is  indispensable,  and  to  neglect  in 
this  respect  can  be  attrilHited  the  deaths  of  untold  numbers  of  women 
and  children.  Usually  this  ran  hi*  fnade  much  more  conveniently  with 
the  patient  in  her  own  home  and  in  bed  than  at  the  physician's  oflRce.  At 
this  time  the  general  condition  should  be  carefully  noted,  particular  atten- 
tion bring  also  paid  lo  (he  m_easiirements_of^t|»e_|iBlvi^.ttf  Will  as  to  the 
presentatioii,  ^d  position  of  the  child. 
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•'^rmal  presentations  in  advance,  but  can  also 
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Irhespective  of  the  relation  which  it  moy  bear  to  the  mother,  the 
fwtiis  in  the  later  monthg  of  pre.^fiucy  asttiimes  a  cIiaracteristic.pMtHre, 
which  is  described  as  it?  iiHitude  or  Itabitnn;  and,  aa  a  general  i-uh-,  it  may 
be  saiil  to  form  an  ovoid  mass,  which  rouifldy  correspouda  with  the  bhapc 
of  the  uterine  cavity.  Thus,  it  is  folded  or  bent^  iipgn  itself  in  such  a 
way  that  tlie  bftck.  biiCOiUL'fl  iimckcdl^i;ifnvex,  (lie  hesid  is  (sharply  fli'xed  so 
Lh&t  the  cilia  is  uliooHt  in  eon  tact  with  thu  breast,  the  thigTu  an?  Hcxedl 
over  the  abdomen,  the  le^'s  are  bent  at  the  knee-joints,  and  Ihe  arches 
of  the  feot  rest  upon  the  anterior  surfaces  of  the  legs.  The  amis  are 
usually  crossed  over  the  thorax  or  arc  pai-allcl  to  the  sidw*.  while  tho  um- 
bilical cord  lies  in  the  apace  between  thcrn  and  the  lower  extremities. 

This  attitude  is  usually  retamed  throngliout  jiregnoncy,  thongh  it  is 
frequently  ntodjfieil  Boinewliat  by  tfn'  ninvcnieiit(>  of  Iht  extretnitics,  and  tn 
ran!  instances  the  head  may  become  extended,  when  a  totally  dilTercnt  jkis- 
ture  is  assumed.  The  ohnracteristie  attitude  results  partly  from  the  mode 
of  frrowth  of  the  fa^tus.  and  partly  from  a  process  of  accommodation  be- 
tween it  and  the  outlines  of  the  uterine  cavity. 

Presentation. — By  this  tenn  is  iinderslotKl  tltc  relation  which  thiijpnj; 
axis  of  Ihe  fu-tus  bears  iq  that  of  the  mother,  and  we  accordingly  distin- 
gtiislLhqlween  longitudinal  and  transverse  presentations,  Kot  infrequently 
during  pregnancy  the  fictal  may  cross  (he  maternal  axis  at  an  angle,  and 
thus  give  rise  to  oblique  presentations;  but,  iis  these  always  be(;ome  longi- 
tudinal or  transverse  during  the  course  of  labour,  they  arc  not  considered 
aa  dislinci  varieties.  LomiifufJinnl  jtrrrietiinliimg  are  by  far  ihe  moat  fre- 
quent, oceyrring  in  Of. 5  per  cent  of  all  cases. 

Considerable  confusion  has  resulted  from  confounding  the  terms  p_rt$- 
entafion  and  presenHngjinrt.  By  the  latter  we  understand  the  portion 
of  the  fwtus  which  is  felt  through  the  cervix  on  vaginal  examination, 
or  which  engages  at  the  superior  strait.  Accordingly,  when  the  long 
axes  of  both  mother  and  fcetns  are  in  the  same  direction,  the  presenting 
part  mny  be  either  the  head  or  the  breech,  and  we  speak  of  rephalic  or 
brrech  prrnenlttliims  respectively.  When  the  ftctus  lies  -with  its  long  axis 
Lransvemely  the  shoulder  is  the  presenting  part,  and  we  speak  of  shoulder 
prfxfntttlions. 

Ltmgitudrnal  presentations. areJ>rp«dly  clagsifie«1  aa  normal,  and  trans- 
verse  as  abnornml,  inasmuch  as  witii  the  former  the  child  is  usually  delivered 
180 
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by  the  imaidod  efforts  of  Nature;  whereas  if  the  latter  persist  it  cannot  be 
born  spoiitant'Oii^^lv,  but  jilM-rtVi*  ri'qiiiri'-s  tlip  aid  of  the  obnti^lriciau.  'I'hosc 
nhnoniiol  jircaentalionn  will  be  t-ousiduied  in  a  si-'paratt:  chaplfr. 

^!pphflli<'  prL^s^•ll^atio^|g  art-  divided  into  suvorat  frroups,  according  to  the 
relation  which  the  head  b<-'ara  to  the  body  of  the  child.    Usually  the  head 


¥\k.  \U.  Viit.  1-5.  Fig.  IT*.  Fid-  177. 

Fiss.  174-177. — SnowiKo  DirrsRZKLK  in  Arn-nnit  or   Fiktus  ut  VRBnx,  Smoirvr,  Qaow,  un* 

KaCK    I'KKfXKTAII^^XA. 

is  sharply  tlc-xed.  su  that  the  eltin  it*  in  contaft  with  the  thorax.  Under 
these  circumstances  the  vertex  is  the  presenting  part — vertrfu  presentation. 
More  rarely  Ihe  ni'<k  may  he  (>v<'r<'xieiidwl,  so  that  the  ot-ciput  :inil  hack 
come  in  conlart  ait<l  the  face  is  felt  through  ihf  cervix — fuce  i)rescnial\vn. 
Again,  the  head  may  afisume  an  intermediate  position  between  the  ex- 
tremes of  flexion  and  pxtension,  iMMitj;  partially  flexed  in  etime  eases, 
when  ihi)  largt'  fantaiu'lle  presents — niitr.ijntal  itTenentatiofi;  or  partially 


r\e.  173.  Fijf.  i:?.  nir.  iw.  yig.  ul 

FliMh  178-lSl. — Snovmii  DrrrKiniNru  i\  AmriiiR  uv  Fwti>  in  Frakk  Bkhkoii,  Ftu.  Brkkcii, 

F<M/T,   AM>   KkEK    i'KKBlNTATHlVH. 

extended  in  other  cascB,  so  that  tlie  brow  becomes  the  presenling  part — 
brow  proicntativn.  The  last  two  arc  not  Ui^iially  classified  as  distinct  vari- 
eties, as  they  are  upnolly  transient,  and  become  converted  into  vertex 
or  face  presentations  as  labour  progresses. 


■When  the  child  preseuU  by  its  pelvic  extremity,  the  thighs  arc  flexed 
find  the  It^s  may  bo  extended  over  tlie  anterior  surfiice  of  the  body — frank 
brerck  prrseniation;  ngain,  the  thighs  inay  be  tlf?xed  on  the  ahdnnien  and 
the  legs  upon  the  thiglis — ^rrerJi  preKentulioWj  or  llie  fei't  may  he  lhe  h>weal 
part — fuul  ur  fuuthwiiiresitHatiotu  OceasiuiiiLUy  one  leg  may  assuiue  the 
position  which  is  typicurof  one  of  the  above-mentioned  prcsen tuitions, 
wliile  thi'  otlier  fool  or  knee  may  present — incompleU  jsjoi^ar  inee,  jiresuUa- 
tion.  Ah  the  nieilmnisni  of  lubour,  however,  is  es«en(ial)y  tbi;  sauie  in  all 
modifications  of  pelvic  presentations,  the  several  varieties  need  not  be 
considered  separately. 

Position. — By  this  term  we  designate  the  relation  of  Home  arbitrarily 
chuxen  portion  of  the  <:hihl  to  thej^ijjlit  or  left  side  of  the  mother.  Aeeonl- 
ingly,  with  each  presentation  we  have  one  or  other  of  two  positions — 
rjght  orleft.  With  ub  and  in  FYance,  the  oceipiit,  chin^  and  sacrum  are  the 
determining  points  in  vertex,  fa<:;e.  and  breech  prpHentations  respectively; 
whih'  in  (Jcrmany  tlie  objective  point  is  tlie  child's  back. 

Variety. — Furlherniore,  for  the  pnrpose  of  still  more  acciirnto  deserip- 
i  tion,  we  take  into  consideration  the  relationship  of  soine  given  jiortion  of 
I  the  presenting  part  to  difTiTi-nt  portions  of  the  mother's  pelvis.  Thus,  in 
^^ttch  position,  thf  deltTUiininx  fiurlioii  of  the  presenting  part  may  be  direet- 
^Rd  lowanJs  the  anterior,  trnuj^verse^  or  posterior  portion  of  either  side  of 
the  pelvis,  making  in  alt  six  varieties  for  each  presentation.  But  as  the 
tranHVt'rue  varieties  are  not  p<Tai?t<fnt,  and  ri'[>res£*nt  only  a  phase  in  the 
miTbanisiii  of  labour,  they  need  nut  U'  taken  into  account. 

NomenclatTire. — Unfortunately,  a  universal  nomenclnture  for  desi^uat- 
ing  the  various  jin^senlations  and  posilions  has  not  as  yet  been  agreed 
upon,  and  the  methods  i-mployud  vary  in  dilTcrent  countries  and  even  in 
diffoTcnt  parts  of  the  same  oonntry,  though  of  late  there  has  arisen  a 
gnainT  tendency  towards  unif<umity. 

In  the  earlier  worka  upon  obstetrics,  as  in  Roesslin's  Hosengarten 

(i:S13),  it  waa  belii-ved  that  the  child  might  assumf  any  imaginable  posi- 

fjffa  in  utero,  and  the  number  of  presentations  and  positions  was  limited 

^f/^  by  the  ing(fnuily  of  the  writer.    More  accurate  observation  gradually 

^pl  Kvay  with  the  fanciful  forms,  hut  even  rs  late  as  \'i7ty  Baudtdocque 

^iifidihed  94  different  prcseutations.     Mme.  La  Chapelle  (1831)  ma- 

ttinplified  the  subject,  and  the  elassifioation  which  she  suggested 

%al  tittle  from  that  employee!  in  France  to-ilay,  which  has  been  best 

by  Farabfuf  and  Varuier. 

to  tbe  French  method,  vertex,  face^and  breech  presentations 

ocsuiitOriiiac  (0.  I.),  mento-iliac  (M.  I.),  and  saero-iliac 

ta  ^  pnwsiting  part  in  any  presentation  may  he  either  in  llie 

zaBt  J— "tifi .  ve  have  left  and  right  oceipito-itiac,  left  and  riglit 

■dl^and  right  aacro-iliac  presentations,  which  in  an  abbre- 

■»  Wvritlen  L.  O.  T.  and  R.  0.  T.;  U  M.  T.  and  11.  M.  T.; 

'E  ^  L    A^>in,  as  the  presenting  part  in  earb  position  may 

rsely,  or  posteriorly,  we  may  have  six  vari- 

Iboagh  the  transverse  modifications  are  fre- 

the  following  classification: 


Fijr.  1*4.  Vin.  ]Kr,. 

Fi(.f..  ItH,  ISA. — Sbowiko  Vaiubtikii  or  Pace  I'rowKWTATtoff*. 


Brcrch  presciit^ious... 


urt. 
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Anterior. 
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Posterior. 

night 
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(K.  S.  I.  T.) 
(It.  S.  I.  P.) 


Fig.  IM.  Fig.  197. 

Flos.  IM,  1B7. — Siiowiica  Varirtibii  or  Bxikch  Pitt^lcirTATiuMi. 


At  the  lutcmational  Medical  C'onj^re&j  which  met  in  Waghington  in 
1^87.  an  attempt  was  iiiad«  to  wimvp  grwiler  unifnrmity  in  nuinenclaiurc. 
it  was  suggested  that  the  dt'iiuiuiuatioii  "  iliac"  be  uniittcd  and  tht  vari- 
ous prest'iitatioiis  dteignated  as  occi^to,  mento,  and  siicrn  rcspcctivelv, 
prtcedtfd,  as  Iho  case  might  ho,  by  the  wonl  leftoi-  right  lo  denote  the  posi- 
tioa,  and  followed  by  anterior,  transverse,  or  posterior  to  indicate  the  vari- 
ety, the  following  abhrt'viatians  bclii^  i-inployed:  L.  O.  A.,  L.  O.  P.,  K.  O.  A., 
R.'O.  P.;  L.  M.  A.,  1..  M.  P.,  K.  Jl.  A.,  \i.  .M.  P.;  L.  S.  A.,  U  S.  P.;  U.  S.  A., 
It.  S.  P.  The  euggcstion  was  quite  generally  adopted  in  this  countrj',  but 
failed  to  find  favour  abroad. 

The  old^r  nomenclalnrej  however,  peeins  to  bejirefcrahle  and  is  more 
nrrnrate.  F(jr  cxivrnple,  whi-n  one  speaks  of  a  luCt  aceipito-ilitic-antcrior 
position,  there  is  absolutely  no  doubt  as  to  what  is  meant;  whereas,  on  the 
other  hand,  the  term  left  oceiplto-anterior  simply  describes  tho  position 
of  the  head,  and  coulil  he  pinph)yed  efpinlly  wpII  tn  a  hmech  or  vertex  prca- 
culation,  were  it  ^[^^  arbilmrily  agrceil  that  it  applied  only  to  the  latter. 

In  Qormany  eonsiderable  confusion  exists,  ca  the  varioim*  authorities 
Htill  employ  different  cdassifieations.  Thus  .Sehroeder,  Olshausen  and  Veit 
»h)  not  illstingtilsh  variety  at  all.  and  dcjfignnte  the  ptwition  according  to 
the  situation  of  tlie  back  of  tliL*  c-hiUl.  speaking  nf  iu-st  an<i  second  posi- 
tions according  as  the  back  is  directed  to  tiie  left  or  right  side  of  the 
mother  respectively.  Ahlfeld,  Doderlein,  and  others  employ  a  different 
nomeuftlature,  and  designate'  our  Tj.  O,  I.  A.,  11.  O.  I,  A.,  fi.  0.  I.  P.,  and 
L.  O.  1.  P.,  as  first,  second,  tliird,  and  fourth  positions  respectively.  The 
recent  exhaustive  article  of  Arthur  Miiller  deals  fully  with  this  subject, 

The  nomenclature  which  xve  have  adopted  presents  nuiny  advantages 
over  the  Cleriiiaii,  as  it  is  ba.«ed  upon  the  relation  of  the  presenting  pari  to 
the  maternal  pelvis!,  and  enidjh's  us  to  describe  with  accuracy  the  situation 
of  the  former  at  ;iny  period  of  labour. 

Frequency  of  the  Various  Presentations  and  Po8itionB.^Areonling  to 
the  statistics  eedleeted  bv  Sehrofder,  lm.-*ed  upon  sevenil  hundred  thousand 
cases,  the  vertex ^jicamts  in  !'-j  pt.T  cent,  the  face  in  O.C  per  cent,  au<l  the 
breech  in  3.11  per  r-ent,  transverse  presentations  occuiTing  in  only  O.iji;  per 
cent  of  all  eases.  Pinard  gives  95..').  O.+.  .1.3  and  0.8  per  cent  respectively. 
These  figures  apply  to  all  peritulg  of  pregnancy.  But  when  the  conditions 
at  full  term  alone  are  considered,  the  priilouuniinee  of  vertex  presentations 
becomes  still  more  markecl,  n«  they  are  met  with  in  !>f3.ft7  per  cent  of  all 
eases;  while  hree<-h  pn'senlations  heeonie  Ic-^s  frequent,  and  oeeur  only  once 
in  63,  as  eompared  with  <inee  in  ^0  hihours  (1.77  and  '.i.'.\  per  cent)  re- 
spectively. 

It  is  Tisunlly  staled  that  about  10  per  cent  ofall  vertex  preseutalions 
oeeur_in  the  left,  and  i>nly  30  per  cent  in  the  right  position.  Ilocker 
estimated  thoir  relative  fretjueney  at  fil.39  and  .IS.fil  per  cent  respectively- 
Naegele  first  pointed  out  that  the  vertex  was  usually  dinnded  anteriorly  in 
left,  and  posteriorly  in  right  positinns;  so  that  the  presenting  part  is 
usually  found  at  one  or  other  extremity  of  (be  right  oblique  diameter  of 
the  pelvis,  owing  ti>  the  fart  that  the  left  oblique  diameter  is  materially 
encroached  upon  at  its  posterior  extremity  by  the  rectum. 
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Reasons  for  the  Fredaminance  of  Head  Presentations. — nippocratea 
recognised  the  ovcrwho lining'  frfqucncy  of  head  preHuntalioiis  at  the  eml  of 
preg^iancy,  but  belicTctl  that  the  child  prcsenttd  by  tJie  breech  up  to  the 
seventh  month,  when  it  suiUlenly  turned  and  presentt'd  by  the  head,  tlie 
procesi*  being  often  expresuKHl  by  the  French  term  rulbuie. 

As  a  rcsujt  of  the  more  frequent  exaiuiualiuu  of  pregnant  women,  the 
error  of  the  llippocratic  teachings  was  gradually  demonstrated,  so  that 
from  tlie  time  of  Smellie  and  Ba\ideloc<nie  it  was  generally  believed  that 
head  |tn]sentation8  pn;duin_inat^d  throughaut  all  perifxls  of  pregnancy, 
butJ>ecaiU£.2narc  fntqueat  lu-the  ialerinonthe.  For  many  years  it  was 
taught  that  the  presentation  remained  constant  tliroughoul  pregnancy, 
and  it  was  not  until  ISi'A  that  Tleekt-r  and  others  demonstrated  that  it  was 
not  unusual  for  eliangL-s  of  position  to  occur  even  in  the  later  months. 
Finally,  it  is  now  universally  admitted  that  Ibe  presentation  does  not  be- 
come definitoly,  established  miLil  lhc.i»resenting  part  enters  tbe  pelvic  canal. 

The  theories  ]iut  forward  to  account  for  the  prevalence  of  head  presen- 
tations are  divided  into  two  groups,  the  one  being  bfl^pd  upon  gravita- 
tion, the  other  supposing  a  process  of  accommodation  between  the  fietus 
and  the  uterine  cavilj. 

The  ^aintatimiJJieory  was  especially  advocated  by  Mattliews  Duncan  and 
Q.  Vfiit,  b(>th  ofV^Hmi  showed  Ihat  a  fiptus  recently  (h'ad,  vvTien  plaeed  in  a 
TCSBtl  containing  a  sohition  of  saU  having  about  the  same  Hpccifie  gravity  as 
itself  (1.050-1.055),  floatcil  with  its  head  and  right  side  downward.  This 
re.sult  they  attributed  to  the  greaTer'spt'ciiic  gravity  "of  The  head,  together 
with  the  presence  of  the  liver  on  the  right  side.  Veil  also  showed  that  head 
presentations  increase  in  frequency  with  the  advance  of  pregnancy,  but 
that  breech  pixscntations  wore  noted  much  more  frequently  when  the 
child  was  dead.  This  be  attributed  to  the  fact  that  the  specific  gravity  of 
the  head  bpcaine  diminished  after  death. 

Furthermore,  il  was  pointed  out  that  since  tlie  axis  of  the  uterus,  with 
the  woman  in  the  upright  position,  forma  an  angle  of  about  35  deg?eea 
with  the  horizf>n.  provided  the  experiments  of  Duncan  and  Veit  hehl  good, 
the  heail  woidd  necessarily  sink  downwar4l,  and  the  convex  back  of  Die 
ffetus  would  adapt  itself  to  the  concave  anterior  wall  of  the  uterus;  then, 
since  the  left  margin  of  the  latter  would  usually  be  directed  somewhat 
forward,  the  frequency  of  the  left  anterior  presentations  could  be  readily 
explainefi. 

l^ndjt  has  recently  been  cast  upon  the  conclusions  of  Duncan  and  Veit 
by  ^ichatz,  who  maintains  that  although  their  re.nnlta  were  perfectly  cor- 
reet  wlien  experimenting  willi  a  medium  of  Ihf  same  specific  gravity  as  the 
fiptns,  it  has  yet  to  be  denmnstrated  that  they  hold  good  for  the  amniotic 
fluid,  which,  it  must  be  remembered,  poB.«es.ees  a  specific  gravity  of  between 
l.OOS  nnii  l.Ofln,  or  considerably  less  than  that  of  the  fcctus.  Schatz  sus- 
p*>nded  a  recently  dead  fn>tua  from  the  pans  of  a  balance  In  a  solution 
of  salt  of  the  same  specific  gravity  ns  the  amniotic  fluid,  and  found  that 
flTeTureech  had  a  greater  tendency  to  sink  down  than  the  head.  lie  there- 
fore conchiffed  tIiat~some  force  other  than  gravity  must  be  invoked  to 
explain  the  frequency  of  liead  ])rcsentations. 
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We  .have  been  ablejQ_confirm  Schatz's  fi^perimenta,  and  found  that  the 
head  sank  downwanl,  as  described  by  Duncan  and  Veit,  when  the  specific 
gravity  of  the  medium  in  which  it  was  suspended  was  in  tlie  ueighbourhoud 
of  1.050.  But  on  j^'adually  lowering  it,  by  the  addition  of  more  water,  the 
head  slowly  rose  until  the  long  axis  of  the  child  became  horizontal,  and 
ait  the  aperific  gravity  approached  1.008-1.010,  tlie  hreech  ajink  dowtiwanl, 
thus  shtfwinK  that  graTity  does  not  account  for  the  producliuu  of  head  pres- 
entations; for  if  it  were  the  most  important  factor  conccrnLtl.  breech 
prcsen!ations  would  predominate  at  the  end  of  pregnancy.  As  this  is  not 
the  rase,  w)nie  other  influence  must  be  invoked  to  explain  the  prevalence 
of  head  presentations.  This  is  supplied  by  the  Iheonf  of  accommodaiion. 
advanced  by  Diibois,  .Simpson,  and  .Scanzoni,  according  to  which  they  are 
brought  about  by  a  process  of  accommodation  between  the  fcetal  ovoid 
and  the  interior  of  the  uterine  cavity,  the  shape  of  the  latter  being  such 
that  the  fa-tus  is  most  comfortable  and  fits  it  more  accurately  when  pre- 
senting by  the  head.  They  held,  therefore,  thnt  as  soon  as  the  fcetus  came 
to  occupy  any  other  position,  its  cutaneous  surface  became  irritated, 
whence  resulted  reflex  movements  of  the  extremities,  giving  rise  in  turn 
to  uterino  contractions,  which  tended  to  restore  the  head  presentation. 
5iDW|d  is  an  enthusiastic  advocate  of  this  theory. 

Tlip  frequency  of  abnormal  presentations  in  the  early  months  of  preg- 
nancy, and  iu  all  conditious  in  which  the  uterus  is  abuormally  distended 
by  an  excess  of  amniotic  fluid,  tends  to  substantiate  this  theory;  for  in  such 
cases  the  body  of  the  child  does  not  come  in  contact  with  the  uterine 
walls,  and  accordingly  the  conditions  necessary  for  the  production  of  the 
reflex  movements,  which  give  rise  to  accommodation,  are  entirely  lacking, 
and  gnivity  alone  comes  into  play. 

An  exhaustive  consideration  of  the  various  older  theories  can  bo  found 
in  the  cxeoUcnt  innnognqih  of  CVdin-stein  published  in  TSfSS, 

Methods  of  Diagnosing  Position  and  Presentation  of  Fcetus. — The  diag- 
nostic methods  at  our  disposal  are  fouriold:  abdominal  palpation,  vaginal 
touch,  cflmbined  examination,  and  auscultajinn. 

Obstetrical  Palpation. — ^tlnder  ordinary  circumstances  external  or  ab- 
dominaLpalpfttinn  is  the  most  reliable  and  valuable,  and  I  should  unhesi- 
tatingly choos*?  it  were  I  restricted  to  the  emplovment  of  a  single  method 
of  examination.  In  trained  hands  it  enables  one  to  make  a  satisfactory 
diagnosis  without  danger  of  infection  and  with  the  least  pi^ssible  discom- 
fort, to  the  patient,  and  it  is  not  going  too  far  to  say  that  it*  popularization 
forms  one  of  the  greatest  advances  in  modem  nbstetrics.  Under  these  cir- 
cumstances it  behooves  the  student  to  became  thoroughly  familiar  with  the 
proper  technique,  and  to  avail  himself  of  evary  opportunity  to  become  pro- 
ficient in  the  varimis  manipuliitinns. 

Althoofrh  crude  forms  of  abdominal  palpation  had  no  doubt  been  prac- 
tised from  the  earliest  antiijuity,  just  as  they  are  still  employed  by  many 
of  the  aboriftinft)  peoples,  its  advutlai^  were  first  pointed  out  by  Roederer, 
Wigand,  and  rTohl.  as  late  aa  the  latter  part  td  the  seventeenth  and  the 
early  part  of  the  eigJittH'nth  cenlur)'.  Its  praetfml  importance,  however, 
was  not  generally  recognised  until  1878,  whi-n  Pinai-^I  published  his  work 


upon  the  subject,  after  which  the  method  became  popularized  in  France, 
but  was  not  emjiloyed  syBtematieally  in  (Jermany  and  this  country  until 
Credc  and  Leopold  had  repeattdly  urged  its  value. 

In  order  to  obtain  satisfactory  results,  the  examination  should  be  made 
systeniaticallv  by  following  the  fouc  loiinaHivreB  siigRested  by  Leopold. 
The  patient  sliould  be  on  a.  hard  bed  or  sofa,  with  the  abdomen  bared,  or  at 
most  covered  with  a  thin  chemise.  During  the  first  three  manceuvrcs,  the 
examiner  stands  at  the  side  of  the  bed  which  is  most  conrenient  to  him, 
and  facfs  the  jmtient,  but  reverses  hia  jHiaition  ainl  faces  her  feet  fur  the 
last  niana'uvre.     (See  Plates  X,  XI,  XI!,  and  XJll.) 

Firstjifan^uire. — jVftcr  ascertaining  the  outlines  of  thc__ntern8,  the 
fundus  is  gently  pal|>ated_with  thejijisof  the  fingers  of  the  two  handc<,  and 
the  fji'taTjiole^occupyrng  it  differeuliated,  the  breeeh  giving  the  st-n-^alion 
of  a  large  imgiilaily  shiijied,  nodular  body,  and  the  head  that  of  a  hard, 
roiyad_object,  w"liieh  Is^reely  movaltle  and  ballottable. 

Second  ^fat}(^nTf. — Having  determined  which  pole  nf  the  foelus  lies 
at  the^TuuduH,  (.he  exauiiner  plaees  the  palmar  surfu<  <■  i-t  liin  hands  on, 
either  side,  of  the  abdomen  and  juaktw  gcntic_but  deep  prct-sure.  On  one 
side  he  feels  a  har3Ire8Lit;uiLplane--t}ie. backhand  on  the  otbec  numerous 
nodulations — the  small  parts.  In  woiiien  with  thin  a1>dominal  walls  the 
legs  and  arms  can  readily  be  differeutiatL'd,  but  in  fat  pereons  only  irregu- 
lar nodulations  can  be  felt.  In  the  latter  case,  or  when  a  considerable 
quantity  of  anmiotit-  fluid  is  present,  the  appreciation  of  the  back  can  be 
facilitated  by  making  deep  pressure  with  one  hand  white  })alpating  with 
the  other.  After  determining  upon  which  side  the  back  is  situated,  we 
next  note  whether  it  is  directed  anteriorly,  transverstdy,  or  [Msteriorly, 
and  therebv  arrive  at  the  position  and  viirioty  of  the  presentation. 

Third  Mnttauvre. — The  examiner  grasps  the  lower  portion  of  the  ab- 
4omen,  just  above  the  symphi'sjsx'ubiSj  between  the  thumb  and  tin^erf  of 
one  haiidj  and  tries  to  decide  what  is  between  them.  If  the  present  inji  part 
be  not  engaged,  ti  movable  body  will  be  ftdt,  which  is  usually  the  head. 
The  ditferentiatiou  between  it  and  the  breech  is  made  as  at  the  fundus,  the 
former  being  appreciated  as  a  hai-d,  round,  ballottable  body.  If  the  pre- 
senting part  be  not  engaged,  this  practirally  completes  the  examination,  as 
we  now  know  the  situation  of  the  lu'ad,  breceh,  back,  and  cstreiiiities, 
and  all  that  remains  is  to  determine  the  attitude  of  the  head.  If  careful 
palpjttioo- shows  that  thi?  greatest  cephalic  prominence  is  on  the  same  side 
IIS  the  small  part.",  we  know  that  the  head  is  flexed  and  that  the  vertex  is 
tljo  [)refienting  part:  but  when  the  reverse  is  the  case,  wc  know  that  the 
head  is  extended  and  that  we  have  a  face  presentation.  On  the  <ilher  hand, 
if_the  presenting  pari  be  engaged,  this  manwuvre  simply  shows  that  the 
lower  pole  of  the  ftctiis  Is  &ccd  in  the  pelvis,  and  tlic  details  concenung  it 
ore  ascertaiiu'd  as  follows: 

Fniirth  MaiyfTurre. — The  eyaminer  f ace*  tbp  pwtieiil'a  fent.  and  witfi  the 
tips  of  the  first  ihree  fin^cja  of  eadi  hand  makes  deep  pressure  in  the 
direct irm  of  the  axis  ot  the  gapcrior  stiait.  U  the  head  pieacnU,  he  finds 
that  one  "hiuid  w  ariwrtM  Wwner  than  ihe  other  by  a  roand  boify — tt« 
cephalic  promniencc;  wliih-  tlic  other  hand  descends  deeper  into  the  pelvis, 
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In  vertex  presentations,  the  prominence  is  on  the  same  side  as  the  fimall 
parts,  and  in  face  pri-'seutalious  ou  the  same  side  as  the  back.  Again,  the 
degree  ot  case  with  which  the  prominence  is  felt  indicates  the  extent  to 
which  descent  has  occurred.  In  breech  presentations,  the  information  ob- 
tained  from  this  nianti-uvre  is  not  so  deliuttu  as  m  head  presentalioas.  In 
many  instances,  wla-u  the  liead  has  descended  into  the  pelvis,  the  anterior 
shoulder  of  the  child  can  be  readily  differentiated  by  the  thinl  manreuvre. 

This  method  of  exaniination  is  available  throughout  the  later  months 
of  pregnancy,  and  in  the  intervals  between  the  pains  at  the  time  of  labour. 
By  its  use  we  taiiuot  only  delermiue  the  presentation  and  position  of  the 
child,  but  also  obtain  important  information  as  to  the  extent  to  which 
the  presenting  part  has  descended  into  the  pelvis.  At  the  same  time  the 
size  of  the  child  can  be  roughly  cstiuiatt'd  and  the  second  fuilus  mapped 
out  in  twin  pregnancy. 

Diiring  utei'iJic  cont-ractions,  on  carefully  palpating  in  the  region  of 
the  intenial  abdominal  ring,  one  can  often  distinguish  :Lrmin<U"(J  iioxi-Lon 
eilHer  side — the  rwjin^  Tijumenfa — from  which  imfMjrtant  iuformatiun  utay 
be  obtained.  In  the  first  place,  the  intensity  of  their  contraction  gives  na 
some  idea  of  the  mtinner  In  which  the  uterus  is  acting;  and  secondly,  by 
noting  their  course,  as  pointe<l  out  hy  Pahn  and  T.iPopc)h],  we  are  enabled 
to  diagnose  the  situation  oj  thejdacenfa  in  about  88  per  cent  of  all  cases. 
When  the  round  ligaments  are  found  converging  towards  the  fundus  of  the 
uterus,  the  placenta  is  usually  situated  upon  the  posterior  wall,  whereaa 
it  is  upon  the  a_nicfittl!:  wall  jj'hen  they  are  parallel  or  diverging. 

During  labour,  palpation  also  gives  us  valuable  inforumtiuu  concerning 
the  hirer  uUrine  segment;  when  there  exists  some  obstrnctifin  to  the  pas- 
sage of  the  child,  the  conirnr.iinn  rtnti  may  be  felt  as  a  transverse  ridge 
extending  amiss  the  lower  portion  of  the  ntenis.  ?lloreover,  in  normal 
cases,  we  can  dilTcrentiate  by  pa]]>alion  between  the  contracting  body  of 
the  uterus  and  the  passive  lower  uterine  segment;  for  during  a  pain  the 
former  prest>nts  a  firm,  hartl  sensation,  while  the  latter  ap[H»ar8  elastic  and 
almost  Hucttiant. 

Va^nal  Exaniination. — During  pregnancy  the  results  arrived  at  by 
vaginal  exaiiimalion,  rnnccrning  the  presentation  and  position  of  the  child, 
are  necessarily  Himewlmt  inconclusive,  as  one  is  obligcfl  to  p.nlpate  the 
presenting  part  through  the  lower  uterine  si^ginent.  During  labour,  on 
the  other  hand,  after  more  or  less  complete  dilatation  of  the  cervix,  im- 
portant information  may  be  obtained.  In  vertex  presentations,  the  posi- 
tion and  variety  are  detennined  by  the  differentintion  of  the  various 
sutures  and  fontanelles:  in  fate  presentations,  by  the  ditfereutialiun  of  (he 
various  |>ortions  of  the  face;  and  in  breech  presentations,  by  tlie  palpation 
of  the  sacrum  and  ischial  tulierosities. 

Under  the  most  fiivounible  rircumstancea,  the  information  to  be  de- 
rived from  vaginal  touch  alone  is  not  more  accurate  than  that  obtained  hy 
abdominal  palpation,  and  in  vertex  presentations  the  fontanelles  are  not 
infrequently  mistaken  for  one  another,  and  occasionally  face  and  breech 
presentations  escape  diffen-nliallon.  Moreover,  in  the  latter  part  of  labour, 
after  the  formation  of  a  tluid  tumour  beneath  the  skin  covering  the  pre- 


senting  part — the  caput  suceeflancum — detection  of  the  various  diagnostic 
points  often  biTonics  iiiipossible. 

A  much  more  serious  oliji-ution,  however,  is  the  dan^r  of  puerperal 
infection,  no  matter  how  carefully  the  obstetrician  may  liave  attempted  to 
disinfect  his  hands,  fur  it  i»  uuw  geucmlly  admitted  that  absolute  hand 
dtsiufectiun  cannot  always  bo  accomplished:  and  even  granting  that  the 
use  of  nibber  glovefi  overcome-*  this  difficulty,  the  ploved  fingers  mny  still 
carry  pathogenic  niicro-organisius  from  the  margins  of  Oie  vidva  up  into 
the  vagina,  and  tinis  infect  the  patient.  Moreover,  vaginal  examination 
neresyiilutes  exposurf  of  the  patient,  and  subjects  her  to  more  or  less  serious 
inconvenience. 


Fto.  196.— I>uoiUH  euotrixo  Mktii^d  or  iotatixo  SAartTAL  Sim-iti  oK  VAsniAL  Exaiuxatioii. 

Accordingly,  it  is  advisable  to  limit  its  employment  as  much  as  possible, 
and  in  normul  c-nses  tn  do  ini-ay  with  it  ahnpother.  For  if  the  patient  haa  a< 
norinai  jH'Ivis,  and  rfe  fin<i  liy  l1ie  fourtli  mtinipuvre  that  the  liead  is  deeply 
engaged,  all  that  we  gain  by  vaginal  exaiulnatiun  is  iufonnation  as  lo  the 
degree  of  dilatation  "f  (he  cenii,  and  this  does  not  counterbalance  the 
pouible  danger  of  infection.  Accordingly,  vaginal  examination  becoiries  ah- 
solulety  ni^eessary  niily  in  the  few  cases  in  whiirh  jiiilpatiim  does  not  gire 
satisfactory  results,  or  in  those  presenting  some  abuurinality,  or  in  which 
the  courne  of  labour  is  un<luly  delaycil.  IVnionally.  I  conduct  more  than 
50  per  cent  of  my  jdHvate  tase^  by  palpation  «lone.  and  do  not  make  a  vagina! 
exaiiriuation  until  ahimt  to  discharge  the  patient. 

In  attempting  to  diagnose  presentation  and  position  by  vaginal  ex- 
nminatinn,  it  is  advisable  to  pursue  a  definite  routine,  which  is  readily 
accomplished  by  three  manonivres. 

First  J/rtri«tiiTc— After  most  careful  baud  disinfection  and  appropriate 
preparation  of  the  patient,  two  fingers  of  either  the  right  or  left  hand,  as 
best  suits  the  examiner,  are  intvodnced  into  tlie  vagina  and  carried  up  to 
the  presenting  part.  A  few  momenta  sufhcc  lo  dejormine  whether  it  is 
a  vertex,.  fai:c,_M  _breceh. 
13 
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Second  McMenvre. — If  the  vertex  be  presenting,  the  fingei 
upbehiud  the  symphysis  pubis,  and  are  then  flwept  Itackward  over  the 
lovvardfl  the  sacniin.  Duriujr  this  movenient  they  npccasiirily  crusw  the 
sagittal  sutured  TVTien  it  is  felt,  iti*  {'ourae  '\»  outlined,  ami  wo  know  ttiat 
the  small  fontanellc  lies  at  one,  and  the  large  fontimcUc  at  the  other  end 
of  itr 

Third  Manopttrre. — We  then  aiteiiipt  to  dotermine  the  position  of  the 
two  font^elles.  For  this  puqKise  the  lingers,  are  paascd-to  tlie  anicrior 
extremity  of  the  siigittol  suture,  and  the  fontanelle  there  encountered  is 
carefully  examined  and  identified;  then,  by  a  circular  motion,  the  fingers 
are  passed  around  the  side  of  the  head  initil  tlie  other  foutanelle  ia  fi'lt  and 
differentiated.     By  this  means  tlie   various  sutures  and  fontanelles  are 


Yta.  1B9. — t>uoiuH  aiiowiKa  UBTnaD  or  Di7rKKkMn*nKn  nvrwKXK  tiik  FnXTxirXLLUk. 

reaiHly  located,  and  the  possibility  of  error  is  considerably  lessened.  In 
face  and  Ureecli  presentations  it  is  still  further  minimized^  as  the  various 
parts  are  more  readily  dislinjruishetl. 

Combined  Examination. — 15y  combined  examination  we  understand  the 
introiUiction  of  two  fingers  of  one  hand  into  the  vajrina,  and  the  applica- 
tion of  the  other  hand  over  the  lower  portion  of  the  abdomen.  This  meth- 
od is  rarely  employed  except  when  the  presenting;  part  ia  not  engaged^ 
and  the  external  hnnd  is  used  to  fix  it  so  as  to  permit  the  internal  fingers 
to  explore  it  witisfactorily. 

Auscoltation. — By  itself,  auscultation  doe:8  not  give  vt-ry  iinjiorlant  in- 
fgrniatiuQ  aa  lo  the  presentation  and  position  of  the  child,  but  it  not  infre- 
quently re-enforces  the  results  obtained  by  palpation.  Ordinarily  the  heart 
Bounclft  are  fransmltt^'d  llirou^di  the  convex  portion  of  the  frrtus,  wlucli 
lies  iu  intiinnli'  contact  witli  the  uterine  wall.  Accordingly  thny  are  heard 
loudest  through  the  back  in  the  vertex  and  breech,  and  through  the 
thorax  in  face  presentations.  The  region  of  the  woman's  ahdnmen  in 
wliich  the  foetal  heart  is  heard  most  plainly  varies  according  to  the  pres- 
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entation.  In  _hea<3  ^esent^tiona  llie  ^joiiit  of  maximum  intensity  is  usu- 
ally jnidwaj  between  tlic  uuibilicua  ami  the  anterior,  superior  spine  of  the 
ilium,  while  iujjreech  prcstntations  it  is  usually  al-nut  nn  n  ]>-vv\  with  the 
umbilicus. 

Auscultation  frequently  gives  us  not  a  little  supplementarj'  aid  in  de- 
tenniuiug  the  positiuu  of  the  child.  Thui),  in  0(x:ipItu-antE:riDr  presoiilA- 
tioDs  the  heart  is  usually  best  heard  a  short  distance  frum  the  middle 
line;  in  the  transverse  varieties  it  is  heard  mare  laterally,  and  in  the  pos- 
terior varieties  well  lMu.?k  in  the  piitient's  (lank.  Occasionally,  however, 
in  right  ocoipitu-puste nor  presentations,  the  infomiatiou  gained  from  the 
position  of  the  fcetal  heart  is  misleading,  and  may  give  rise  to  serious 
diagnostic  errors,  for  if  tho  flexion  of  the  head  lie  imperfect,  llie  thora.x 
iniiy  hecnine  convex,  an<l  the  heart  soumls  being  transmitted  through  it 
would  apparently  indicaU;  a  left  anterior  positiou. 
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Bt  labour  we  uiulcmtand  the.  process  which  brings  about  the  sc|>ara- 
tion  i>t  Ihe  niaturo  or  iiwirly  mature  prothitt  of  eouccption  from  the  in- 
terior of  Uie  uterus,  and  its  txtrurfloii  from  tin;  niati.'rnal  organism,. yfhuliiLr 
thebirth  occurs  spontaneously  or  requires  external  aid. 

Cause  of  the  Onset  of  Labour. — Prom  f  iim?  immomorial  inqiiiritig  minds 
have  soui^hl  an  fxplanalinn  ffir  tht*  fait  that  labour  usimlly  ensues  atx)Ut 
two  huudryd  and  eighty  days  after  the  jippt-arancp  of  the  hist  iniMistrual 
period,  but  ihiii?  far  no  satisfactory  universal  cause  has  been  diseovered. 
The  following  are  ainon^  the  most  important  theories  wliieh  have  been 
advant'tiil  a^^  to  \t»  <'iu9sation: 

1.  The  Knowing  Irrilability  of  the  uterus,  assiwiak-d  with  an  increase  in 
the  frequeney  and  strength  of  the  intcnnittcnt  contractions. 

2.  IjjjuiL'aainffaliatcDtiQD  of  the  utcnis. 

3.  Dijatalion  of  Ihe  cenix  by  tlu*  presenting  part. 

4.  Increasinp  rli.^tontion  of  the  lower  uterine  segment,  with  pressure 
upon  the  Deijj;MK)iiriiig  nen'um  structures. 

5.  Clianges  in  the  ilecidua- — ionsnning,  thinning,  and  thrnnibo8itt. 

6.  Excess  of  carbon  dioxide  or  lack  of  uxygeu  in  the  placental  blood, 
actbg  on  a  centre  in  the  medulla. 

7.  The  {circulation  of  foetal  jnetabolic  products  acting  upon  a  centre  in 
the  medulla.  ^ 

8.  Slenstruol  poriodicily. 
I).  Heredity  and  habit. 

10.  Senilitv  '*f  'he  plaeenta. 

11.  Hhysical  and  cmotiDnal  rauscB. 

1.  The  increasing  readiness  with  which  the  uterus  reacts  to  stimulation 
during  Ibe  laler  months  of  pregnancy  affords  alnuidiirit  evidence  of  ita 
growing  irritability.  Tin;  intonTiittent  contractions,  wliieh  otx-ur  at  intor- 
vals  throughout  pregnancy,  come  on  more  frtquently  at  this  time,  and 
with  so  much  p-eater  intensity'  that  it  is  ofttimes  difficult,  in  the  last  few 
weeks  before  delivery,  to  distinguish  between  them  and  netua!  labour 
painfi. 

2.  Since  the  time  of  Mauriceau  it  lias  been  believed  that  the  uterus, 
when  difltendrd  up  tn  a  certain  point,  must  begin  to  contract  and  attempt 
to  empty  itxelf,  just  as  happens  in  (he  case  of  any  other  hollow  \'iscU8. 
This  presumption  is  supported  by  the  frequency  with  which  premature 
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labuur  occurs  in  Iiydramnios  or  twin  prepnuncics.  On  the  oiher  hand,  even 
an  extreme  diBtcntion  does  not  necessarily  ^ivp  riso  io  labour,  a^  is  shown  bj 
the  cases  of  proloniLrci!  pregniiticy  M-hieh  are  ajJifocialcd  with  \&trnv  children. 

3.  tialeu  su])]iosed  that  labour  resulted  from  gradual  dilatation  of  Iho 
cervix,  which  was  broufjht  about  by  the  pressure  of  the  presenting  part, 
and  the  view  baa  had  numerous  adherents  ever  since.  That  the  condition 
of  tliP  cervix  is  not  the  »ole  factor  ia  t^hown  by  the  fac:t  that  in  a  certain 
number  of  iufitauces,  especially  iu  twin  pregnancies,  considerable  dilatation 
moy  exist  for  days  or  even  weeks  before  the  onset  of  labour. 

4.  Keilmann  (18JI1)  and  KniipiTer  aitvanced  the  theory  that  the  onget 
of  labour  was  the  result  of  the  gradual  formation  of  the  lower  uterine  seg- 
ment, with  consequent  pressure  upon  the  surrounding  nervous  ganglia. 
Their  work  was  done  tipon  the  bat  and  was  quite  convincing,  so  far  aa 
that  animal  is  concerned.  But  inasmuch  as  their  conclusions  are  based 
upon  the  assumption  that  the  lower  uterine  segment  is  formed  from  the 
upper  portion  of  the  cervix,  it  cannot  be  accepted  for  human  beings  with- 
out hesitation. 

6.  Xaegele,  Simpson,  ScanKoni,  and  others  believed  that  the  decidua  in 
the  latter  weeks  of  preguaocy  underwent  fatty  degeneration,  which  re- 
sulted in  the  paHial  sejiaration  of  the  o\nim  tind  its  practical  conversion 
into  a  foreign  body,  which  Itien  gave  rise  to  uterine  contradtons.  More 
recent  investigations,  however,  have  ehowu  that  such  changes  occur  rarely, 
if  at  all 

It  has  also  been  stated  that  the  septa,  by  which  the  glandular  spaces 
of  the  compact  layer  of  thf  deeitlua  are  bonndi'd,  become  progrpssively 
thinner  iu  the  later  months  of  |ireguauey,  so  that  iii  the  last  few  weeks 
verj'  slight  movements  suffice  to  bring  about  more  or  less  extensive  separa- 
tion of  the  ovum  fnmi  the  uterine  wall.  Xo  doubt  the  septa  are  coniiider- 
ably  thinner  in  llu*  later  thiui  iii  the  earlier  months  of  prcgnanry,  but  they 
are  not  torn  through,  as  a  rule,  xmlil  after  the  expulsion  of  the  fa-tus. 

fi.  Itrown-Sequanl,  in  IMS."!,  demonstrateil  that  an  excess  of  carbon 
dioxitle  in  the  blo*>d  led  to  energetic  uterine  contractions,  and  his  results 
have  l>ecu  confirmed  by  all  subseijuent  investigators  (KinfTer).  In  spite  of 
this  fact,  however,  it  is  diflieult  to  cxi>tftin  why  there  should  be  a  niarked 
and  sudden  increase  in  the  amount  of  airhon  dioxide  in  the  blood  sufficient 
to  give  rise  to  laliour  at  tlie  appointed  time. 

Friedlnnder,  I^eopold.  and  others  have  described  giant  cells  in  (he 
depths  of  the  deeidua.  These,  they  claimed,  were  associated  with  the  pro- 
duction of  thrombosis  in  many  of  its  vessels,  in  consequence  of  which  the 
placental  blood  became  loaded  with  carbon  dioxide,  which  in  turn  stimu- 
lated a  centre  in  the  medulla.  More  recent  work,  however,  has  shown  that 
the  giant  cells  play  little  if  any  jiart  in  the  production  of  the  thrombosis. 

7.  SpiegelbeiTt^  advanced  the  view  that  the  onset  of  hibcnir  was  due  to 
fwtal  rather  than  maternal  changes.  Pie  considered  tliat  the  mature  fiBtus 
needed  materials  for  its  sustenance  other  than  those  furnished  by  the  pla- 
centa, and  that  as  a  result  of  insufficient  nutrition  certain  excrcmentitious 
substances  gnintsl  access  to  the  maternal  circulation,  and  in  aome  way 
Btiniulated  the  uterine  centre. 


CAUSE  OF  THE  ONSET  OP  LABOUR  195 

8.  Mcnde,  Tyler-Smitb,  Lowenhardt,  Beard,  ami  othc-rg  believe  that 
there  is  an  increased  tendency  towards  uterine  contractions  at  the  periods 
at  wliich  tlio  nienstrual  flow  slionkl  ai>pear  if  the  ptiticut  were  not  preg- 
nant, and  tliat  these'  reach  tlieir  acme  at  ilIkiui  the  date  of  tlie  tenth  men- 
strual period  and  give  rise  to  labour. 

9.  Geyl  and  others  are  inclined  to  attribute  the  unset  of  labour  at  the 
usual  time  to  the  fact  that  Nature,  after  ages  of  experiment,  ha*  found  the 
end  of  tlio  tentli  mouth  to  be  tlie  mo«l  suitalile  time.  For  when  labour 
occurs  at  a  later  period  it  is  usually  very  dillieidt  and  results  in  dead  t.hil- 
(iren,  while  at  an  earlier  period  puny  children  are  born  which,  usually 
periah  noon  after  l)irth. 

10.  Eden  and  Uie  writer  have  pointed  out  that  the  frequent  occurrence 
of  infarct  formation  in  the  placenta  at  tcmi  must  be  regarded  us  evidence 
of  its  senility,  and  that  this  change  is  analogous  to  the  obliteration  and 
atrophy  of  the  chorion  hrve  at  an  earlier  peritMl.  WHiere  these  changes 
are  marked  the  nutrition  of  the  fudus  must  be  interfered  with,  iinil  it  is 
possible  that  certain  nf  it?  metabolic  proilucts  may  result  in  slinudation  of 
the  uterine  centre. 

11.  It  is  also  a  well-known  fact  that  excessive  physiral  exercise,  8ud<U'n 
jara  or  violence,  as  well  as  extreme  mental  emotion,  such  as  grief  and 
anger,  may  lead  to  the  termination  of  pregnancy. 

While,  then,  tln-re  is  no  lack  of  theories  upon  the  subject,  at  the  same 
time  it  is  manifest  that  most  of  tliem  arc  extremely  uuda  I  is  factory,  and 
that  none  arc  of  universal  application.  It  is  probable,  thercfnro,  that  in 
the  majority  of  cases  the  onset  of  labour  is  due  to  the  t:{fmbimition  lyf  a 
number  of  the  above-inenticmed  causes,  and  that  only  some  .'*light  sliinulus 
or  irritant  is  needed  to  set  it  in  progress.  On  tlie  otiicr  hand,  it  is  possible 
that  some  law  may  bo  discovered  in  the  future  which  will  explain  the 
rhythm  of  the  vsritMis  sexual  functiotis  in  women — menstruation,  a»  well 
as  the  onset  of  luboiir. 

Nearly  all  of  the  theories  to  which  reference  has  been  mode  rcfjuiro 
the  intervention  of  the  nervous  system  for  tlie  ultimate  production  of 
labour.  It  is  generally  admitted  thai  there  e.vists  in  the  medulla  a  centre 
for  uteriue  ccmtnutiKUs,  which  can  bo  f^tinndatcd  by  an  exeess  of  earljoa 
dioxiile  in  the  blood,  by  anaemia  and  the  presence  of  various  toxic  sub- 
stances; and  it  seems  highly  probable  tliat  the  frequency  of  premature 
labour  in  cases  of  renal  insufliciency  and  eclampsia  may  t>c  due  to  the 
action  of  ntetabolic  poisons  upon  this  centre.  Furthermore,  it  seems  likely 
that  another  centre  exists  in  the  lower  portion  of  the  luudwr  cord,  which. 
however,  is  subsidiary  in  character,  inasmuch  as  labour  may  ensue  with- 
out its  intervention,  as  is  denionstrated  by  the  fact  that  normal  but  pain- 
Wiss  deliveries  have  occurred  following  the  severance  of  the  cord  above  the 
lumbar  region. 

According  to  KeiflTor  the  uterus  has  a  threefold  nervous  supply,  which 
ifl  derived  principally  frotu  the  sympathetic  system,  partly  from  branches 
of  the  lumbar  cor<J.  and  partly  from  its  intrinsic  nerves,  and  that  con- 
tractions may  rosidt  from  the  stimulation  of  all  or  jiny  one  of  them. 

Beflex  contractions  of  the  uterus  can  be  induced  by  the  stimulation  of 
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the  centra!  end  of  any  spinal  uoito,  and  it  is  evident,  Ihewfoiv,  that  the 
reflex  iiii}>iilt«t8  iiiual  be  tnuisiiiitteJ  through  th«  cord.  The  only  excep- 
tion to  tliis  rule,  so  far  as  1  am  awari',  is  the  observation  of  Kelffer  cou- 
wruinjr  the  inhibitory  effect  uf  stinuilalion  of  the  eniral  nerve.  Hut,  on 
Ihe  other  hand,  it  IiHf*  been  shown  by  the  cxpiM-inu-ntMl  wiirk  (if  Hein  that 
the  trannniisrtion  of  irnjiuiHeft  thntugh  llic  i'oi'd  in  not  fdwolulely  niK:L:shary 
to  tlio  production  of  labour.  He  isohtled  the  uterus  in  rubbite  from  all 
connection  witli  the  eerebro-spinul  system,  and  found  Ihnt  hibour  pro- 
eecded  without  diiriculty.  Siniilar  ubtjervatjonw  have  bi-eri  niaiU'  upon 
human  b(nn>;rti  after  injuries  to  the  lower  portlun  of  the  curd  (Houlb^ 
Beuieke,  husk,  and  others). 

Oser  and  .Sehtesinjjer,  on  the  other  hand,  showed  that  pregnancy  and 
labour  might  go  on  wilb(uit  iiitcrruption  and  end  with  nc>i-ni:d  labour  after 
eoiuplete  Beverauce  nf  tlu;  Hynipalhel-ic  fibres  whieli  supply  the  uterus. 
Moreover,  Kehrer  has  demonstrated  that  the  organ  can  eontinuc  to  con- 
tract aftiT  its  removal  from  the  body,  prnn'dod  it  be  kept  moist  and  suf- 
liciently  wanii.  In  view  of  Ibette  fiu'ts.  tiierefore,  it  must  be  adinitled  that 
the  uterus  contains  an  iutrinsio  nerve  supply,  more  or  lesa  similar  to  that 
found  in  tlie  hcjirt  and  other  organs. 

Labour  Fains. — With  the  omiiet  of  labour,  the  painless  intermittent  con- 
tractions which  Imvt^  jjcrsisttnl  throughout  pregnancy  an;  ri.'j»liU'ed  by  olhers 
of  increasing  intensity,  giving  lise  to  severe  jiain.  and  bringing  about  the 
dilatation  of  the  cervix  and  the  expulsion  of  the  child  and  placenta. 

The  uterine  roni nictions.  just  as  thttse  of  all  other  non-striat^id  muscles, 
are  iudepeudent  uf  the  will  of  the  patient,  and  can  neither  be  increased 
nor  diminished  in  frcquoney  by  her  volition.  lint  at  the  same  time  they 
may  be  atTecIed  by  the  emotions,  and  any  sudden  excitement  may  either 
check  them  or  cause  them  to  become  more  violent.  Tbns,  it  is  a  matter  of 
connnon  observation  that  the  entrance  of  the  obstetrician  may  be  followed 
by  a  marked  lull  in  the  intensity  an«!  frerpieney  of  the  pains. 

The  contractions  begin  shnily,  gnidually  reach  an  acme,  and  then 
grailually  diminish  lu  iiiteusily,  the  active  jirckcess  being  ftdloweil  by  a 
|»auFp  of  some  length.  The  tracings  of  Sehalz  and  Polaillun  show  that 
the  period  of  increase  occupies  the  greater  portion  of  the  pfiin,  and  that  its 
acme  is  of  very  short  duration.  In  the  lower  animals  which  pnsecw  bicornu- 
ate  uteri,  the  contractions  are  distinctly  peristaltic  in  character;  but  the 
appearance  of  the  uterus  at  Ca>sarean  sections  does  not  appear  to  indi- 
cate that  such  is  tlie  cane  in  human  beings,  although  Schatz  believes  that  a 
certain  amount  of  peristalsis  may  be  observei].  It  is  important  to  Ijear 
in  mind  tluit  labour  pains  are  etfective  only  Huring  the  period  of  increase, 
and  that  the  tightly  contrat^ted  organ  is  worthless  from  a  mechanical  stand- 
point. 

These  uterine  contractions  are  nearly  always  accompanied  by  pain- 
ful sen.<ntion8,  whence  the  term  "labour  pains,"  although  the  amount  of 
suffering  varies  markedly  in  different  individuals.  Tlie  pain  usually  begins 
in  the  sacral  region  and  (hen  slowly  paiwes  to  Ihc  abdomen  and  down  the 
thighs.  In  the  early  Btagcf  of  labour  it  is  due  almost  exclusively  to  pres- 
sure upon  the  nerve  endings  boti^'cen  the  muscle  fibres;  but  in  the  later 


stages  it  is  aupiicutod  by  llie  ovcratretchiug  aud  dllataliun  of  iLo  suft 
parU,  anil  bccuiucs  most  nmrked  when  the  head  distends  the  vulva  jiiat  be- 
fore it8  birlh.  Oeuisionallv  tlio  siitTering  experieneod  chiriiig  labour  is 
very  ."light,  aud  hi  ran;  iiistaiiffs  tin-  prrx'esH  ]iia_v  he  alnuwt  eiitiri'ly  pain- 
less, even  Lhoiij;h  tliL-  pultont  be  jx-rfcttly  eonscious.  A  considerable  num- 
ber of  such  ciiseti  have  been  collected  by  ('oliez  in  a  recent  thesis.  Usually, 
however,  the  pains  are  very  severe,  and  not  infrequently  are  almost  insup- 
portable. 

At  the  onset  of  labour  the  paiiis  come  on  at  iutcrvala  of  fi-oin  lifted! 
to  Ihirty  niinnies;  as  it  advances  they  ffradiially  become  more  frequent,  and 
pvi'ntually  oiktup  every  two  or  three  niinntfs.  Their  average  duration  is 
aUiul  uuf  iriiuulc — llilrly  (u  ninety  s(.'con<!a — though  suffering  is  not  experi- 
enced durinp  the  entire  eontraetion,  as  the  hand  placed  over  the  abdomen 
mjiy  ftwl  the  uterus  becoming  hard  for  several  seconds  before  the  patient 
perceivcti  the  sliglitest  pain. 

FoFM  exerted  by  Labour  Pains. — On  this  poiat  there  has  been  a  pood 
deal  of  niiseoriee]>(ioii.  ami  a  marked  tcnilency  towards  exaggeration  up- 
penrs  in  the  writings  of  not  a  few  anthors.  Thos  Steme,  in  Tristram 
Shandy,  estimated  that  tlie  force  exerted  at  each  pain  during  labour 
amounted  to  170  pounds,  while  Professor  lUughtou  put  it  at  577  pounds. 
Poppel,  Duncan.  Hibemnnt,  and  others  harp  attempted  to  approximate  it 
by  trying  to  d4'leniiine  the  force  ncwswiry  to  causi?  tlie  rujiture  of  the 
membraiics  out«idc  of  tlie  body.  This,  they  found,  vai-ied  nmrkedly,  the 
extremes  being  2,134  and  17,.'UM  grammes.  In  100  ex^ieriincnls  I>uncan 
jilaeed  the  extremes  at  4  and  '.il.hH  pounds  resiwctivfly,  with  an  average 
of  IG.73  jMnmds. 

Juulin  and  other  observers  have  attempted  to  solve  the  problem  by 
calculating  the  force  exerted  in  forceps  deliveries.  Thus,  on  interpolating 
a  dynaiiionu'ter  between  tJie  oiMTalor  and  the  ends  of  the  instrument,  it 
was  found  lliat  the  tractile  foixe  rarely  exceeded  SO,  tliough  in  some 
cases  it  reached  W)  pounds,  A  greater  force  than  this  cannot  cunic  into 
play,  as  it  ha.-*  been  shown  that  une  ot  V20  p^jnntJs  is  sufficient  to  tear  tho 
child's  lu-ad  fmm  its  body. 

Hehatz  approaclied  IJie  subjccl  in  a  more  accurate  manner,  and  inserted 
into  the  uterus  a  rubber  bag  which  was  connected  with  a  manometer.  In 
thia  way  he  found  that  the  intni-ulerine  pressure,  in  the  inti=rvals  between, 
the  contractions,  was  represenle<I  by  a  column  of  mercury  20  millimetres 
high,  5  of  which  were  due  to  the  tonicity  of  tlie  uterine  walls  and  15  to 
its  contents.  iMiring  Ihe  jiains.  boweviT,  Die  mercury  rose  enn.'sidenibly, 
reaching  a  height  of  from  SO  to  2r)0  nullimrtrcs,  which  corresponds 
to  a  force  of  8i  to  37i  pounds.  He  also  showed  that  the  force  exerted 
by  the  uterus  increases  markedly  when  tho  foetus  is  partially  expelled 
from  it. 

A  rough  idea  may  also  he  gained  by  enlimaling  (he  expenditure  of 
energy  necessary  to  restrain  the  bend  as  it  emerges  from  the  vulva.  This 
rarely  exeeeds.  50  pounds^  although  the  ob.<;tf  trician  not  infrequently  finds 
it  impossible  to  hold  it  back  at  the  acme  of  a  pain.  Thia  inability  is  in  great 
part  due  to  the  disadvantageous  manner  in  which  one  is  obliged  lo  exert 
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one*8  energy,  rather  than  to  the  actual  force  exerUnl  by  tlic  uLcriui'  and  ab- 
dominul  contract  iufly. 

Physical  Changea  dnring^  Uterine  Contractions. — During  coniraction 
the  uterus  undergoes  inarkt'd  changes  in  nhape.  With  the  patient  on  her 
back,  the  organ  in  the  flaccid  state  rests  upon  tlie  vertebral  coluirm,  iind 
its  transverse  equals  ur  exceeds  its  vcrtiecl  diameter.  But  when  it  con- 
tracts the  uterus;  leaves  the  vertebral  colvimn,  beeoiua*  juort* -»tcecl,  and 
Bashes  the  anterior  abdominal  waT]  forward.  At  the*  sanie  lime  the  ver- 
tical increases  at  the  expense  of  the  transverse  diameter  (Fig.  190), 

The  dilatatiou  of  the  cervix  is  usually  brtnight  about  aolcly  by  the 
ion  of  Jlic  ulerin**  ihhscIj;:?.  whereas  during  the  exjiulnion  of  the  child 
those  of  the  abdominal  wall  also  cnnie  into  play.  l>uring  the  second  stage 
the  patient  braces  her  body  against  soniu  fi-ved  object,  takes  a  deep  inspira- 
tion, closes  llif  Klultis,  and  makes  forcible  strainin^f  movements  with  the 


FlO.    190.— CoMPMin    riCTTKS,   MIOWIItQ    ClIAXOE   TX  StlAFK  OF   AbDOHBK    BEFORE   XSD    DtTMtKa  A 

Untuyx  CoxTaAcnoM,  ihe  Dahkku  (ktunck  ikuiuaiiku  CoxriiAirnux. 


abdoTninal  and  respiratory  inust;les.  Ily  ;hese  means  the  intra-abdominal 
pressure  is  markedly  increased,  and  is  transmitted  directly  to  the  uterus. 
At  fiXBl  Ih^tv  movements  arc  voluntaiT,  but  as  labour  udvancL's  they  pass 
beyond  the  control  of  the  will,  and  may  occur  even  with  the  patient  under 
pnjfound  anaesthesia. 

The  abdouiiuaLinusclfa.  therefore^  play  an  imjjortant  part  in  the  expul- 
sion of  the  c-hihl,  which  in  many  instances  makes  no  pro^rruss  withimt  tlieir 
aid.  The  fact  that  spontiincous  labours  occasionally  occur  in  women  who 
are  paralj-ze*!  from  the  waist  down  shows  that  their  action  is  not  indispen- 
sable in  every  case;  but,  on  the  other  hand,  the  application  of  low  forceps  ia 
frequently  rendered  necessary  by  the  Inability  o{  the  abdominal  muscles  to 
do  their  work,  or  to  the  unwillingness  of  the  patient  to  bi^ar  the  pain 
associated  with  tlieir  employment. 

Tlie  various  li^aimmtary  glructures  connected  with  the  utenis  also  take 
part  in  the  contractions.    Of  these  the  fiost  important  are  the  round  ligo- 
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menta,  whii-li  in  contracting  t-end  to  draw  the  fundus  of  the  uterus  forward 
and  to  (ix  it  iu  ixwition.  They  ran  bi'  readily  {ml[mte(l  tliroufjh  the  ab- 
douiinaL  wall,  and  sumi;  idea  u[  tht-  Jnti'UHity  of  th«  uterine  contractions 
inay  be  gainiKl  from  their  consistency. 

Tlie  part  played  by  the  \:g£iim  duxinicJaboixr  is  almost  entirely  ]>assive, 
and  it  is  only  after  the  expuUiun  of  I  hi'  child  that  llif  c-untnu-tiuii  of  the 
museular  elentcnts  in  its  wall^  t-unu^s  into  play. 

The  j;eneral_  arterial  Icnsion  is_raised  during  the  hibour  paius,  as  is 
indicatpd  hy  the  flushed  look  of  the  patiMit.  The  jniUc  becomes  acceler- 
atedduriug.  and  ^owur  m  the  irUiTvalj*  hctwt-t^n  the  pains.  It  is  alwj 
stated  that  the  temperature  rises  a  fracliou  of  a  de^-i'e  during  t-acli  pain, 
though  its  detectfon  requires  the  employment  of  very  aecuratc  theimom- 
etera.  Re8^ation_bec.'inie8.alow«F during  Lhc.contraftions,  more  rapid  in 
the  interval  betwefn  them,  and  is  totally  abolisljcd  during  thi?  expulsive 
pains  of  the  Pfcond  ptnj^'o  of  labour. 

Clinical  Cotirse  of  Labour.^Beforc  taking  up  the  congi  derail  on  of  the 
forces  concemetl  in  the  expnUion  of  the  ftetua  and  the  met'hanisni  by 
wluch  it  is  acconiplished.  it  is  advii*ablt'  for  the  Bludtint  to  follow  &s  a 
spectator  the  course  of  parturition  in  a  primiparous  woman. 

^veral  weeks  before  the  onset  of  labour  the  abdomen  undergoes  a 
marke3^  change  in  aliape,  its  Unver  portion  bct^jming  more  penihdous; 
whereas  in  the  neighbourhood  of  the  costal  margin  it  lookaJceidedly  flat- 
ter. This  change  is  pprceive<l  by  the  woman  herself,  who  feels  that  her 
waist  has  heroine  lower;  an<l  o<;ea*ionally  il  "crurs  so  suddi-nly  as  to  caiiste 
herlo"fEar  tliat  something  has  given  way  inside  her  altdoinen. 

Abdominal  palpation  at  this  period  shows  that  the  fundus  of  the  uteniB 
has  descended  from  the  position  which  it  ocrupied  at  the  ninth  month, 
and  resumed  thai  of  tlie  t'ighth;  wliile  tlii;  Ihird  mitno'uvre  sliows  ihal  the 
head,  which  was  previously  freely  movable,  has  becorm.'  (ixed  iQ  tlic  superior 
strait.  These  changes  are  most  marked  in  primipaiTp,  and  fri'cjuently  do 
not  occur  in  nudtipara>  until  (he  onset  of  labour. 

After  tliis  the  patient  ex])erieneeH  considerable  relief  from  the  respira- 
tgry  disturbances  from  which  she  may  have  siiffered;  but  at  the  same  time 
locomotion  may  become  more  diflloult,  and  she  may  suffer  from  severe 
^ramp-like  pain*  in  the  lower  extremities  and  a  more  fri'ijueut  desire  to 
mujaie. 

During  the  last  few  weeks  of  pregnancy  the  \-aginal  secretion  is  in- 
creased, in  amount,  tlie  labia  become  more  swollen  anT  succulent,  gape 
more  or  !esa  widely,  and  not  infrequently  the  patient  may  experience  a  few 
transient  pains  for  a  number  of  days  before  confinenient. 

For  pnrpoRcs  of  tieseriplion,  laboiir  is  jlivided  into  three  stages:  The 
fllEt,  or  pfjiotl  of  dilptatio".  extends  from  the  commencement  of  labour 
until  the  cervix  ia  completely  dilated.  The  sjfc^nd,  or  period  of  expulsion, 
extends  from  the  complete  dilatation  of  the  cervix  to  the  birth  of  the 
child;  while  the  tHiid-siage,  or  pTmiental  period.  lasts  from  the  birth  of  the 
child  to  the  extrusion  of  the  placenta. 

Fir^t  Statie. — About  the  end  of  the  tenth  lunar  month  the  primiparous 
patient  begins  to  experience  cramp-like  pains  in  the  lower  portion  of  her 


Vto.  |y|.— UtuTii  or  Hiuui,  Hu«Lr  Arrutuxo  at  Vvlva. 

tht'  abdomen  iiinl  down  the  tlujrhs.  As  the  pnins  become  more  frt^quont 
thvy  HktMviM-  inrrcii.tt'  in  f^cverity.and  in  the  laller  part  4if  I  lie  first  (?lajii'  the 
imlii'iit  niiiy  cumplaiu  biUfrlv,  and  often  sci-k^.  to  case  herself  b;^'  making 
prcamrc  over  the  sacral  region. 

The  nm\\l  of  tlie  pains  in  this  stage  of  labour  is  tit  bring-  about  the 
dilatation  of  the  cervix,  and  :i9  it  slowly  yields  to  the  prcjiaure  of  the  amni- 
otic, fiuif]  coplajned  in  the  nienibrancs,  elipht  lesions  occur  abnut  Us  mar- 
gins, trhich  are  nianifetited  by  a  snmM  admixture  of  liLuod  wilii  the  vaginal 
dja-harge^he  *^£AoH-."  Durinp  this  period  tlie  patient  is  perfectly  com- 
fortable between  the  pains,  and  for  a  time  can  attend  to  her  ordinary 
avocations;  but  as  they  become  more  severe,  she  assumes  n  sitting  or  loan- 
ing posture,  and  frequentlj'  gives  utterance  to  short,  sintrp,  querulous  criea. 

After  the  pains  have  continual  for  from  twelve  to  (ifteon  hours,  more  or 
less,  there  is  a  sudden  gusli  of  clear  fluid  from  the  vagina.  w!ncli  in  the 
majority  of  cases  iu'lJeates  that  the  r^i-irix  has  hecnnie  comph'tely  dilatod, 
and  that  the  membranes,  having  fultilleil  their  function  as  a  hydrostatic 
wedge,  have  rupturc<1.  The  amount  of  fluid  which  escapes  varies  accord- 
ing to  the  situation  of  the  point  of  nipturc  and  the  position  of  the  pre- 
senting part.    In  vertex  presentaliona,  where  the  pelvis  is  normal^  the  cer- 
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vix  is  tamponed,  bo  to  speak,  by  the  rounded  head,  andoDb'  tllBportioa  of 
TiqiimnimnTi  winch  lies  in  frgut  nt^H  esca^Jes.  On  the  other  hand,  if  the 
IitatTlje  not  cugagcd,  or  ihero  be  sonic  disproportion  between  it  and  the 
presenting  part,  the  entire  amount  of  lunniolic  fluid  may  escape.  But 
even  in  |M.'rft'L'tlv  nnnnal  chai^  a  small  <[imntily  guHhes  out  witJi  each  pain. 

Not  infrequently  tlie  uiciiihraufs  may  rupture  before  compjcle  dilata- 
tion of  the  ccn-ix,  and  occasionally  even  before  the  onset  of  labour.  Under 
such  circumstances  the  presenting  part  lias  lo  act  as  a  dilating  wedge,  and 
as  it  fiUs  out  the  cervix  Icits  completely  and  accurately  than  the  uniiip- 
turcd  nicnibrancs,  dilatation  proi-ceds  mure  slowly.  These  are  instances 
of  what  are  commonly  knon-n  as  fity  ((i/m:urs. 

Swond  Stagt. — For  a  short  time  after  rupture  of  the  memhranes  there 
in  a  lull  in  the  labour  pains,  a£U:t  uhicli  tlitt  recur  with,  increasing  ire- 
'l!!^'"^  ;iTiil  vijrftiir  HTwfVf.mjM.l  (lie  paliuat  lo  take  to  her  bed.  where  if 
left  to  herself  she  assumes  a  crouching  or  nquattinir  posture.  During  this 
peri(xl  the  abdominal  muscles  are  broughLinlo  play.  At  first  the  patient, 
with  each  utprine  pain,  may  cause  them  to  contract  by  an  cITort  of  her  will. 
LutiT,  howcvi'r.  this  act  becomes  involuntary,  and  she  is  usually  unable  to 
resist  bearing  down.    At  the  onset  of  the  pain  she  bjacee  henJeet  against 


Flo.    I»a. BlItTII   or    llf-AII,    Vl-I-TA    MUTIALI-r   DUOKitDID. 

some  solid  object,  hikes  a  d,C£^  in&piralion,  and  brings  her  abdominal  and 
respiratory  muscles  into  active  play,  her  elTorta  being  accompanied  bv  a 
cliaracterietic  jp-unting  sound.    At  the  same  time  lier  face  becomes  mark- 


/  It  is  (lurinff  this  period  that  the  child  descends  through  the  pelvis. 
After  expulsive  paini*  have  continued  fur  ajiout  an  hour  iho  paficiit  ex- 
periemx»fi  a  uiarkvd  (k'sire  logo  tu  stuot,  wh^ich  intlicat*;s  that  the  lioacl 
llM-J>fts?(^  into  the  pelvic  cavity  and  is  pressing  upon  the  rectum.  In  a 
short  tiuie  the  pelvic  floor  may  be  seen  to  bulge  with  each  pain,  and  a 
little  later  the  »c^lp  of  the  fn?tua  may  be  detected  through  thf  slit-like 
vulval  opL-ning.  With  each  subsequent  pain  the  perin^'um  hul^iea  more  and 
more,  and  the  >iilva  becomes  more  and  more  dilated  and  distended  hy  Ihe 
head,  being  gradually  converted  into  an  ovoid,  and  at  last  into  an  almost 
circular  (vpeninp.  With  the  pubgidenre  of  each  e*>ntraction,  it  ht-cnmes 
smaller  and  the  head  recede;;  from  it.  t^ advance  again  with  the  next  pain. 
As  labour  progresses  the  perinwum  becomes  still  more  distended  and 
thinner,  especially  in  its  anterior  portion;  so  that  eventually  its  frenulum 
dot^s  nut  exceeil  a  piece  of  paper  in  thickness,  and  looks  as  tf  it  wouhl  rup- 
ture with  each  pain.  At  the  sauie  time  the  anus  becomes  markedly  stretched 
aniprotuberant.  and  the  anterior  wall  of  the  rectum  protrudes  throtigh  it. 
By  this  lime  the  perina'iim  hiis  become  converted  into  a  deep  gutter,  6  to  7 
centimetres  long,  at  the  end  of  which  is  the  vulval  opening,  which  looks 
almost  directly  upward  and  is  distended  by  the  head  of  the  child,  the 
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occiput  being  pressed  firmly  against  the  symphysis  pubis.  The  distention 
of  the  vulva  is  muBt  marked  ut  it^  perineal  margin,  and  only  slight  at  iU 
lateral  portions. 

The  head  advances  a  little  with  each  pain  and  recedes  in  the  intervals 
between  tlK-m.  Thia  t-outinues  until  thu  parietal  Iwsscs  beronip  engaged  in 
the  vulva,  when  further  recession  becomes  iinjiot-sible,  and  with  the  next 
two'or  three  pains  it  is  rapiilly  expelled  hy  a  movement  of  extension,  the 
base  of  the  occiput  rotat  ing  around  the  lower  margin  of  the  symphysis  pubis 
as  a  fulcrum,  while  the  bregma,  brow,  and  face  suetessively  [mss  aver  the 
frenuhim.  In  the  majority  of  cases  the  perins?iim  is  unable  to  withstand  the 
strain  to  which  it  is  subjected,  and  tears  in  its  anterior  portion,  though 
usually  only  to  a  slight  extent. 

Imrnedhitely  after  its  birtli  the  head  falls  backward,  so  that  the  face 
eomes"  almost  m  contact  witli  the  anus.  In  a  few  momenta  the  occiput 
turns  towards  the  one  or  other  thigh,  and  eventually  the  entire  head  assumes 
a  transverse  position.  This  is  known  as  external  rotation  or  restitution, 
and  serves  to  bring  the  bisacromial  diameter  of  the  child  into  relation 
with  the  antero-posterior  diameter  of  the  pelvic  outlet. 


At  this  time  the  pcrina-'um  Is  qulLe  tightly  retracted  around  the  neck  of 
the  infant,  whose  face  in  consequence  becomes  markedly  congested,  so  that 
the  inexperienced  obstetrician  often  has  an  almost  uneontrnllable  desire 
to  seize  the  head  and  to  extract  the  chihl  by  traction  upon  it.    Tliis,  however. 
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is  usually  unnecessary,  for  Iho  nest  pain  forces  the  anterior  shoulder  dovn 
under  Ihe  synijjliysis  pubis,  where  it  biicuiiifcs  Hxi^d;  while  the  ])ostcrior 
shrtuldor  emerfres  over  the  anterior  mart^in  of  ihe  pcrinaium,  after  wlii<.l»  the 
body  of  tliy  child  is  rapidly  (!X|K'lk»d  by  a  movement  of  lateral  curvature, 
,  corresponding  to  the  axis  of  the  birth,  canal. 


^^ 


Tta.  ^96.— BiRTii  Of  H«AD,  Faos  rtxuno  Backwarh  towabiib  Axtr. 

Imraetliatcly  following  the  child  cornea  a  pash  of  amniotic  fluid,  whichl 
re]irc*cntft  the  portion  whicli  did  not  escape  at  the  time  of  rupture  of  thfri 
menihranes,  and  in  more  or  less  liiijied  with  bhtod. 

In  priinijiarous  women  tjie  second  stafic  of  labour  usually  laHts  about 
tvo  hours^  tttid  a  much  nhoHer  period  in  multipiiroiis  wnmcn,  in  whom  two 
or  throe  paina  not  inTrequenfly  sufRre  for  the  roinplption  of  the  period  of 
expulsion. 

77i  ini  Stage. — For  a  few  minutes  after  the  birtli  of  the  child  there  is 
a  cessation  of  tlic  uterine  contractions,  and  the  patient  experiences  a 
marked  sense  of  relief.  On  glancing  at  the  abdomen  it  is  seen  that  the 
utenis  has  become  nnich  smaller  and  forn^s  a  solid  tumour  which  bandy 
reaeht!s  Ihe  umbilicus.  After  a  lon^'er  or  shorter  period  the  uterine  coii- 
Iructjous  commence  once  more  and  the  woman  begins  to  hear  down;  a  few 
moments  later  the  fundus  of  the  uterus  may  be  seen  to  rise  up  for  several 
centimetres,  and  a  slight  lumrfnellon  appears  inunedialely  above  the  sym- 
physis pubis.  (See  Fi>rs.  28-1  and  i*85.)  This  in-iieate-s  that  the  placenta  has 
become  separated  from  the  interior  of  the  utenis  and  is  now  in  the  lower 
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uterine  Bcpmcnt  or  the  upper  portion  of  the  vngina.  From  tliis  position  it 
is  expelled  by  ihf-  action  of  tlip  alxlornlnal  musdyR,  the  time  varying  accord- 
ing to  the  eUicifUcy  of  their  conLractiou.  In  some  women  the  entire 
placental  period  may  be  temiiuatcd  epontnncously  within  a  few  minutes 
after  the  hirth  of  the  child,  while  in  others  the  placenta  may  i-cmain  in  tho 
lower  uterine  Bcgmrnt  for  hours  uulc-w  forced  from  it  by  proper  niauipula- 
lion  on  the  part  uf  the  ul>8tetrician. 

During  the  third  stage  there  is  nearly  always  a  slight  amoimt  of  haem- 
orrhiurc,  winch  in  normal  cases  antounts  to  ^IK)  or  400  cubic  centimetres. 
X'lt  ii^tvi  f]u>'ii[l\-  iIr-  ]iaticut  may  Iimvl-  a  t^hiU  chiving  this  pt-riud,  or  imme- 
diHi.'.lv  uii'_T  its  completion,  ^"his,  nlthonph  it  may  appear  somewhat 
alarming,  in  itaelf  has  no  significance,  as  it  is  merely  a  vaso-motor  phe- 
nomenon. 

Duration  of  Labour. — The  durat^n  of  labour  presents  considerable 
individual  varlntions..  and  is  usually  about  aii  lioars  longer  in  primipariE 
than  in  miii1ipara\  Generally  speaking,  the  average  for  the  former  is 
about  eightt'f'n  hours,  of  which  tiixtcc]i_are  occupied  by  the  first,  one  and 


!■.■<. .—BuiTii  or  1Ikai>,  Extkknal  Uotatiom. 


■  three  qtiarters  to  two  by  the  second,  and  a  quarter  to  a  half  hour  by  the 

I  third  stage  of  labour;  for  the  latter  it  is  about  twclyc^hours,  eleven  of  which 

ft  are  occupied  by  the  first,  and  pne  by  the  second  stage. 
I  According  to  O.  Vcit,  the  average  duration  of  labour  is  twenty  hours 

L  for  primipane  and  twelve  for  multipara?;  according  to  Spiegelberg,  seven- 


teen  and  twelve  hours  respectively;  while  Vamicr,  rfrom  the  records  of 
2,000  cases,  one  half  of  which  were  ]irimij>aTw,  pstimates  it  at  thirttten 
ond  a  half  and  seven  and  a  half  hours  respoetively;  tlie  second  sUige 
lasting  seventy-five  minutes  In  the  former,  and  thirty-five  minutes  in  the 
latter. 

The  aloweL  CQurse  of  labour  in  priniipanu  is  due  to  the  resistance 
offered  by  the  soft  part*.  OccaKionally  labour  may  be  cxtrcmeiy  rapid,  and 
even  lii  prJmipara;  the  entire  process  is  not  very  infretjueutly  completed 
within  a  few  hours;  while,  on  the  other  hand,  a  duration  of  twenty-four 
to  thirty-six  hours  or  even  longer  is  nut  unusual. 

Lahuur  is  usually  nutre  prctlori^fd  in  tddfrly  than  in  young  primlpare 
— that  is,  after  thu  thii-tieth  year.  Accordiuj^  to  Ahlfeld.  it  averajios  seven 
hours  lonfjer  in  the  former,  though  Vamicr  states  that  the  difference  is 
very  much  less.  At  the  same  time  the  latter  author  point*?  out  that  foreepa 
are  much  more  frequently  rt'iiutrwl  in  older  priniiparie,  being  applied  in 
85  per  cent  and  l.G  per  cent  of  the  cases  respectively,  thus  indicating?  that 
labour  would  have  lasted  much  longer  had  It  not  been  terminated  by 
operative  means. 

It  is  generally  stated  thai  the  majority  uf  women  fall  into  labour 
in  the  early  evening,  and  that  delivery  occurs  most  frequently  between  tho 
hoiJB  oi.2  and  4  a.  m. 
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The  Cervix  in  the  Later  Part  of  Pregpnancy. — On  vaginal  examination 
iu  the  later  muutlisii  o(  prt'itrnaucv.  tht;  cervix  is  foxuiil  to  be  much  softef 
and  soniowhat  broader  than  in  tlic  non-prcjjnant  condition.  At  tHc  same 
time  it  usually  gives  tlie  impression  of  ht^ing  cnnsldoralily  Bliorlent'd,  espe- 
cially in  its  antt-rior  imrtion.  This  coinlition  IimI  Mnm-i*:{'au,  Kot'diTtT, 
and  nearly  all  of  the  earlitT  aiatliohtiL's  lu  believe  that  fruiii  the  lifth 
month  onward  the  upper  portion  of  the  cervix  grndually  became  obliterated 
and  contributed  to  the  enlargement  of  tlie  uterine  ravity.  that  which  was 
left  at  the  end  of  pregnam'V  reprencnling  mi?rely  itw  inferior  end. 

^tsJillz,  in  182(i,  demoustniled  the  iijcorrectni;**  of  this  doctrine,  and 
stated  that  tho^shortenin^  was  only  apparent,  and  was  brought  about  by 
a  fii8Jfj>rnwlilatation  of  the  een-ieal  cainil  whirh  n'sidtwl  in  the  approaeli 
of  the  itilcrnal  to  the  i-xternal  oh.  He  believed  Ibiit  tlie  t-LTvi-K  retained 
its  intfirrity  until  about  two  weeks  before  the  onset  nf  labour,  when  the 
canal  slowly  became  obliterated  and  came  to  form  part  of  the  tiierine 
cavity.  !k[attbew.'(  Dnnean  aeeepted  tbewe  nfws.  btit  pointed 
out  that  they  bad  been  aalieipatt'd  by  tlie  anatoruieal  work 
of  Verhogen,  He  (fraaf.  and  Wcitbreeht  (17in--'50).  At  the 
same  time  he  insii^t-ed  upon  certain  nindification.s,  holding 
that  the  cervical  canul  remained  practically  nnchangml  until 
the  oni>ct  of  labour.  His  etatementii  j^oon  rc'eeived  abundant 
confirmation  from  the  observations  of  ilol^t,  Miiller,  I>ott, 
Taylor,  Lusk,  and  many  other  invetitigatora 

3Iuller  pointed  out  that  the  apiianint 
sberten^ing  of  the  cervix  was  due  to  the 
marked  anteflexion  of  the  utenis  and  the 
deprciMion  of  Ihe  anterior  fornix  of  the 
vagina  by  t7ie  presenting  part,  to  which 
ftbould  be  added  the  inereji'WM'I  puceu- 
lejQceof  (he  entire  genital  traei.  TTe  also 
stated  that  the  finger,  at  the  eml  of  preguaney.  could  be  inlmduccd  into  the 
canal  for  a  distance  of  2.5  to  3  centimetrefi  before  it  was  arrested  by  the 
internal  08.  Tlis  concbwions  were  verified  bv  further  clinical  observation, 
BO  that  it  is  noW-gi^«rally  admitted  tJuit  in  the  great  majority  of  cascR  the 
aot) 
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eaaal  rcmoins  practically  unaltered  until  the  onset  of  labour,  and  that  it 
may  oven  be  slightlj  Io^ge^  than  in  the  non-pregnant  oouditiau,  thus  indi- 
cating   that    the    txTvix    fiharea 
Bomcwhat  in  tin.'  gcncnil  hyper- 
trophy of  the  utcnis. 

In  recent  yejirs  the  results 
obtained  by  examination  during 
life  have  received  additional 
confirmation  from  the  *;tudy  of 
frozen  HPttions  made  throti;[!;h 
the  bodifH  of  women  dying  lati? 
in  pregnancy.  Vahmblc  eontri- 
butione  along  these  Hues  have 
been  maile  by  WnUleyer,  Seiiroe- 
der,  Brauue  and  Zweifel,  Pi- 
nard  and  V'amicr,  Leopold,  and 
others. 

Lower  TTterine  Segment. — 
For  a  short  time  alter  the  ap- 
pearance bf  M tiller's  work  in 
1<S(JH,  the  question  eoncorning 
ihe  bt'haviour  of  Ihu  tiTvix  wiu* 
regardeil  as  practically  settled; 
but  these  hopes  were  rudely 
jihattered  in  lfi72  by  the  sludiea 
of  Brauue  upon  frozen  _&c'ctions 
made  titrougli  a  woman  who  liad 
died  during  the  gecond  xtage  of 
labour.  His  specimen  showed 
distinctly  that  the  inti'rior  of 
the  uteruB  was  diviib'tTTntn  two 
pai-Es  by  fl  proji't-ling  firciilar 
ritlgc,  which  was  10  and  11  ccn- 
t^etrcp  above  the  inargins  of 
the  dilated  extenuil  os.  its  nitua- 
tion  being  marked  by  a  large 
vein  and  by  the  deflection  of  the 
peritonaeum  fmm  the  anterior 
surface  of  thn  uterus  (Fig.  301). 
The  piiitiyiL  aluuMi  it  p06S««sed 
thicklwftlls,  while  the  remainder 
appt'sred  as  a  Fimphr.  thin- 
walled,  muscular  tubu  through 
which  the  fiead  had  pnrtially 
paa*ed.  Branne  identified  this 
ring  or^ridge  with  llie  internal 

08,  and  concluded  that  everything  below  it  had  been  derived  from  the 
cerrix;  nor  did  he  think  it  remarkallb  that  the  email  canal  which  had  ex- 
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actire,  and  the  lowpr  passJvo  spgments  of  the  uterus,  as  well  as  the  relation 
which  they  bear  tu  liiu  occurrouce  of  rupture. 

Tho  di&ciission  started  by  Uundl  has  been  responsible  for  an  immense 
liteniture,  and  even  now  the  question  cannot  be  regarded  as  definitely  aet- 
tltMh  Two  main  views  have  been  ad- 
vanced concerning  the  nature  and 
origin  of  the  lower  utiTtne  setrnient. 
According  to  the  first,  it  is  derived 
partly  from  the  cervix,  the  internal 
06  being  supposed  to  be  situated  3  or 
4  centimetres  alKJve  the  external, 
while  the  rest  of  tho  structure  is 
formed  by  tlie  lower  portion  of  the 
body  of  the  utenis.  AcconJing  to  the 
second  view,  the  entire  structure, 
from  Brauue's  ring  to  the  external 
08,  is  derived  from  the  cervix.  The 
first  view  has  received  the  indarse- 
ment  of  such  authorities  as  S<!hroe- 
der,  Ruge,  von  Fninque.  Dittcl,  and 
Yeit,  while  tlie  correctness  of  the 
second  explanation  is  upheld  by 
Band],  Kustner,  Bayer,  Zweifel,  and 
others. 

At  first  glance  it  miglit  appear  strange  that  the  question  has  given  rise 
to  such  divergence  of  opinion,  as  it  would  aeem  a  very  simple  matter  to 
demonstrate  the  stnicturc  of  the  parts  by  microscopical  examination.  4f 
the  first  view  be  correct,  t)ie  inner  surface  of  the  portion  which  is  sup- 
posed to  be  derived  from  the  uterus  should  be  lined  by  decidua,  and  tlie 
portion  below  it,  corresponding  to  the  cervical  canal,  by  the  characteristic 
cervical  mucosa.  On  the  other  hand,  if  the  second  explanation  is  to  be 
accepted,  the  entire  stmctvjre  Itelow  Braune's  ring — iJif  contradion  ring,  as 
it  is  generally  4]esipnate)l- — should  be  lined  by  cervical  epithelium. 

Unforionately,  the  quention  is  nut  so  easily  Bolved.  In  the  first  place, 
the  formation  of  the  coolraction  rin;r  and  the  lower  uterine  wgment  is  in 
great  part  a  clinical  i)lienninennn;  and  while  its  silnation  can  usually  bo 
dcTIniiely  made  out  by  tlie  examining  finger  during  labour,  it^is  not  so 
clMJly_m&rkcd  after  the  removal  of  the  utenis  from  the  dead  body.  Again, 
the  majority  of  the  specimens  wiiich  have  been  reHed  ■vijion  to  settle  the 
question  wen»  fr«>7.eii  before  being  subjected  to  mieroHCopieiil  examination, 
so  that  tfie  finer  histological  details  had  become  obliterated.  In  spite  of 
these  obstacles,  however,  the  question  has  gradually  approaehed  a  solution, 
BO  that  the  majority  of  investigators  are  inclined  to  accept  the  first  view, 
which  is  generally  knovi-n  by  Schrocder's  name;  and  the  recent  mono- 
graphs of  von  Fraiiqu^  and  Dittel  practically  settle  the  matter  beyond  all 
doubL  To  these  the  reader  is  referred  for  the  full  lilA^rature  upon  the 
subject. 

Plate  IX  represents  a  vertical  mesial  section  through  the  uterus  of  a 
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|Vomati  seven  months  pregnant,  who  died  at  the  .[nhna.  Hnplfina  Wft[^>ifll^ 
'during  jirfrmiturc  labour.  In  lliis  il  is  cli^arly  scfu  that  the  fxlgrnal  oa 
ig.aat  dilattJ,  buj.Jhaj  the  cervicitl  canul  ]ms  becoiue  ublitorated  an3  a 
4isiinct  lower  uterine  segment  has  been  formed.  Careful  examination 
ahowa  that  the  latter  is  lined  with  a  typical  cervical  mucous  TTieinbranu  for 
ft-difltMiCS  of  3.5  to  4  C'ljiititiR'trtB  fi'oni  the  iiiargiiis  of  the  external  oa, 
whereas  jriiflXfi  i  I  lis  point  the  tissue^  is  distiDctlj_  uterine  in  appearance  and 
ifr-oovered  hy  decidua. 

Fig.  30;i  represent**  part  of  a  froaeo  section  through  a  pn'gniint  cadaver, 
shown  ia.  Plate  I,  which  waa  kindly  placed  at  mj  difipoiial  by  Drs.  J.  liolmes 
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Smith  and  f^  E.  Ncale.  The  woman,  who  had  a  slightly  generally  eon- 
traetcd  rhai-hitic  pelvis,  died  in  labour  with  the  menibrane>i  protruding 
from  the  vulva.  The  child  presi-nted  by  the  breech,  whieh  had  not  yet 
become  engaged.  The  cervical  canal  wiis  oblilerali-d  and  the  exfemal  os 
fully  dilated,  its  margins  being  1  millimi'tro  thick.  TheiX'  was  uo  trace 
of  the  intenial  os.  Seven  centimetrcH  above  the  ext^'mal  o«  was  a  well- 
imtrkcd  contraction  ring.  Vnfni-ttmately,  the  Ppeciincn  was  no  badly  macer- 
ated that  the  lining  mcmbrnne  of  the  cervical  canal  and  b^wer  uterine  seg- 
ment had  disapiK-arcd.  ]hlicroscopical  examination  revealed  onlv  a  few 
cervical  gland.-i  in  the  neighlKmrluxid  uf  llic  cxlcrnnl  <>«,  and  gave  nn  infor- 
mation as  to  whether  tlie  portion  below  the  contraction  ring  was  lined  by 
deeidua  or  ccnieal  epithelium. 


SEVEN  AND  A  HALF  MONTHS'  PUEGNANT    UTIIKUS  FHnM   WOMAN  DYING  IN 
TllK  F1!WT  STAtiE   UP  l.ABOUU.     X  '/»■ 


Smith  and  L.  E.  XvaW.    The  wonwn,  wlv 
tnctrU  rfaachilk  prlviik  tUtHl  in 
bom  tbr  tti1t«.    Ttie  child  jm-wt :  . 
Iwcom  ro^a^vd.    The  rcrticnl  omiuiI  > 
fallT  diUti<d.  its  mai;gia»  bt^i 
of  the  tau-nul  os.    Sewa  c^  ■ 
■Mrked  ii^tttntftitMi  rin^.    rnfortunaU'  ' 
■led  that  thi*  (iiiin;:  mcmVnm*'  of  '' 

ecrrkal  gUnds  id  tho  no)>;hUntrh> 
*  to  whi-ilu-r  lht«  |Ktrlittii 
drcidoa  or  cierrical  rplthcliaiu. 
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ittod  out  thai  tlie  portion  of  the  uterus  from  which 

lut  irt  lit  di^rtflop  is  clearly  inilicnted  evon  in  tlic  non- 
llo  deiiiunBtratcMl  that  for  stivcral  millimetres  nhove 
T  part  of  the  uterine  cavity  is  represented  by  a  small 
nared  as  the  *'  En4;i«i8«! "  (narrow 
kli  lie  believes  tlie  structure  in  quea- 

i-'t.     liti.  VJS,  representing  a  six-  Ut  seveu- 

li  'iii-Mirt  in  my  possession,  clearly  shows  a 


N\ 


i.'ial  Oie  cervix  itiay  occajrioually  take  a 
■  r<trrii«tion  uf  the  lower  utt:riiic  segment 
ile<i,  hut  what  we  have  saiil  undoubtedly 
■  ;T^t  majority  of  cai^ffs. 

,  deinonslraloil  that  the  structure  of 

.   ^it'fjmcnt  is  not  homogenetjus,  and  that 

.  corresponiifi  \o  the  t*er\'ix  is  composed 

i\e  tissue  rich  in  elajitic  fibres,  while  its 

*■'■  up  of  muscular  lamella-  which  pursue 

I  courfle.  whereas  as  soon  as  the  contrae- 

K  hcd  tlie  uterine  nmsculature  takes  on  its 

all  prn  ranee. 

11  the  Uterus  daring  the  First  Stage  of  L&- 

■niz  from  these  more  or  less  theoretical  cnnsid- 

^.e  condition  of  the  uieriis  at  the  oni^et  of 

)id  that  the. organ  is  matk'  up  of  two  parts:  a 

.  ;illi'd,  muscular  sac — tli£  body— tu  the  lower 

'  li  the  small  cervix  is  attached.     The  wall  oF 

M-r  r«ri_'ly  exceeds  ^  millimetres  in  thickoess.    It 

i>-  deeidua  and  the  ftetal  lueiiibnmes,  inside  of 

'  amniotic  fluid  and  the  fa-tus.    The  cervix  is 

very  succulent.     It  presents  a  more  or  less 

.iii.tl.  3  j^^o  4  cCTtiinetrcs  lon^tT.  which  is  hounded 

per  and  lower  ends  by  the  internal  and  external  os 

•  cly;  its  walls  rarely  exoced   hjj  centimetre   in 

-<.    The  comlition  of  the  external  os  varies  con- 

V.  aec4tnlin^''aH  the  pal  [cut  is  n  priiiiipaniiis  or  tciul- 

I  ■  woman.     In  the  fomier  it  is  quite  tightly  closed 

>l  barely  adntitji  the  tip  of  the  little  finder;  while  in 

'  i**'T  it  is  widely  ^apin>r.  so  that  the  Index  finjzer  can 

I   ,ly  passed  into  it,  and  can  frequently  be  carried 

i|>  h)  the  internal  os. 

Ihjrim^Jlilhanr,  un^ler  the  influence  of  the  uterine  con- 
imetions.  the  utenis  becomes  differentiated  into  iwo-dis- 
'iiiet  portions,  which  are  separated  from  one  another  by 
■III-  ctmlractifm  ring.    The  uj)per  is  the  active  contractile  portion  and  be- 
'  ■>nies  liickorjs  laboim^advairccs'.  while  tlio  lower  plays  a  morcly  passive 
|»art»  beeomint;  converte<l  into  a  muscular  tube  for  the  transmission  of  the 
fotrtUB  (Fig.  206). 
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With  the  onset  of  labour  pains  the  fluid  contents  of  the  nterus  are  sub- 
jected to  prewturc.  A«  the  I^wur  uterine  srgment  nnd  the  cervix  will  natu- 
rally L-uut>l,itute  a  point  of  jcast  rcsjatapcc,  the  fluid  pre^i^urc,  which  i»  trans- 
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or  hikKoua,  Miowitia  Fobmatios  uv  Uuetii  Ca»al  (Svlirucder). 

miJ,ted^quol!y.in-aU  directions  by  the  aniuiotic  fluid,  consLtjuently  givea 
rise  to  on  incrca-W  tension  and  distt-'ution  nf  tlie«c  pfvrtions  of  the  uterus. 
On  abiloiiiiiml  palpation,  Ijofnro  the  rupture  uf  the  na-nihr-aiK'^^  two  zones 
can  readily  be  differentiat*'il.  the  ii|)per  one  of  which  is  firm  and  hard  during 
a  contraction,  while  the  lower  alToi-ds  a  scniifhirtuant  sensation.    The  for- 


p^  IBT,— DiUTATIOK  or  CutVII,   FlMNtl^BllAI-KK  UlM.rrilRATI(>II   or   iKTKKirAL  Oi  AKD 
Ckbvicai.  Cakai.  ("T-Hipold). 

1  the  I'ontnietik'  portion  i>f  Ihe  utorufi,  the  latter  the  passive 

.^■ciniieiit  ftH"^'  cervix. 

_^  liKtJthe-fiErsiS-ifi-P*^^^*''-^*^^  ^^  '*^  canal,  the  fluid  pressure 

tWlil»lM^of  waters  lends  to  cause  itii  obliteration  and  final  dilata- 

by  the  traction  exerted  upon  its  marginB  by  the  con- 
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trading  fibres  of  the  lower  portion  of  the  uterus.  When  complete  dilata- 
tion baa  been  tiTeclt'd,  the  margins  of  the  external  08  lie  10  to  11  ceuti- 
metres  below  tlic  contraction  ring,  and  uo  trace  of  the  icit«mal  os  can  be 
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FiQ.  S08. — DnuTAnoir  or  Cutxix  rcitrirSB  auvaxokii  ttiam  ih  Fio.  SOT  (Laopold).     X  1. 

found.  At  the  same  time  the  bladder  is  pradiiaUy  drawn  up  in  front  of 
the  Idwer  uterine  segment  until  it  beconiPH  almost  entirely  an  abdoininal 
organ. 

The  dil^^^ifMi  of  (ks  ccniir  jnay  be  rcgavdod  as  consisting  of  two  stages: 
firetj  oblUeratipn  of  the  canal;  and  et-coiid^ililalatioii  uf  the  pxtcrual  o«. 
T]ie  ojjitaration  owurM  from  uImivc  ibnvnwanl,  the  Ix'ginniug  being  indi- 
cat<'d  by  a  fiinnol-j-'hapeii  (k-prossion  at  the  region  of  the  intcuuil  os,  which 
gradually  inc:rfiaKua  in  ext*int  and  depth  until  the  entire  canal  ba»  disap- 
peared, wlicu  tbL-  iiteriue  cavity  U  separated  fruni  tlje  vagina  merely  by 


Flo.  209. — CinvirAL  Camal  cimri-irrKLr  itnLiTBiiATii>,  External  0§  Iwtact.    XI. 

the  external  ob.  This  is  tdcarly  sliown  in  Figs.  207,  80S,  and  209,  and 
also  in  Figs.  210,  211,  21'^,  and  213,  which  reprewnt  reconstructions 
from  the  frozen  Hections  of  Sehroeder,  Winter,  Saxinger,  and  Tibone, 
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all  uf  which  were  made  through  women  who  died  during  the  first  stage 
of  labour. 

Afttr  ihe  cervicfil  canal  has  become  obliterated,  t^jliiiation  of  the_  ex- 
ternai  OS  occurs.     In  many  instances  ita  margins  become  extremely  thin, 

and  OL-cnsionally  ^Ivc  a  sen- 
sation as  if  they  would  cut 
th(!  (^Kaiiiiiiing  finger.  This 
chau>;;e  ib  brought  about  al- 
most entirely  by  the  force 
oxortccl  l)y  the  ha^  of  watera, 
or  wliL'U  that  has  ruptured 
prcmiiturety,  by  the  pressure 
of  the  p resenting  i>art  itself. 
Thu  course  of  events  dif- 
fers considerably  ftcconiinfj 
aft  the  woman  it?  in  her  first 
or  a  subiici|ueut  pregnancy. 
In  the  fonner  case  marked 
resistance  is  offered  by  the 
external  *ts,  and  a  consich^r- 
able  time  mu3t  elapse  before  complete  dilatation  is  accomplisliud;  while 
in  the  latter,  the  o«  is  gaping  and  very  little  force  is  require<]  for  it«  cora- 
p!**li'  tlibitation  after  llii-  (s-rvlcal  t-aiml  has  beeotiie  obliterated. 

Changes  in  the  Uterus  during  the  Second  Stage  of  Labour.— During  the 
first  stage  of  labour  the  contractions  of  the  uterus  have  resulted  in  its 
differentiation  into  1w<)  parts,  which  are  sepaniUH]  from  cme  another  by  the 


V 


Fio.  910. — DiLATATioU  or  Ckavix,  FviinKL-MiArEu  On- 
LmuunnK  itr  Lvtbinal  Or  ;  Caxai.  3  CEATUUmuu 
LoKO  (SGlimeanr).    X  jtf. 
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FiM.  an. — Tln.*rATiiix  iir  rERVti.  all  bit  I^w. 
BK  111  Miii.iaRtKSH  Itr  I.'amai.  uttLn-BKiTrr*: 
Ettdihal  II*  Ukciiasoid  nVintorX    x  %. 


y\a.    912.— DlLATATtDM     or     CxttVIX,   lAA.    Wt 

IitiwBH  n  MiEi.iMnRSK  iir  Caxai.  uhutiii- 

ATtti  ;     ExTKItXAl-   *>S    l^SCIlAMtfEtt   (SjUlU* 

ger).    yjtf. 


contraction  ring.  .Above  is  Ihe  iictivc,  cnntrnrtile  portion,  whifb  becomes 
thicker  as  labour  artvancey.  while  below  we  have  the  ihin-walled,  passive, 
lower  uterine  stfgment  and  eervix  (Kig.  20fi). 
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Flo.  Hi. — DltJlTATWlX  nr  Cxiivix,  (.'akal  OIILITKH- 
*t«d;  ExTKiexAi.  0»  1^  (.'xNTWimii  in  Diah* 
KTIR.     I'lACXKTA  I'K'VU.      (TlboDo).      X  )tf. 


While  these  changes  are  being  t'ifocted,  there  has  b^cn  no  advance  on 
thi^  pari  of  the  ruL-tuB,  aad  as  a  rule  tlie  pri;seutiug  purl  oircupies  the  saine 
position  from  the  onset  of  labour  until  complete  dilatation  of  the  cenix. 
With  the  commencement  of  the 
se^ogd.  stage,  howtver,  desceat 
begins,  and  under  nonnal  condi- 
tions cantinut's  slowly  but  slfad- 
ily  nntil  lUdivery  is  accomplished. 
Naturally,  the  dilTerentiation  into 
stages  is  more  or  less  arbilmry, 
so  that  it  occasionally  happens 
that  the  presenting  part  bc^ns 
to  descend  during  the  latter  part 
of  the  first  stage. 

After  it  has  brought  about 
complete  dilatation  of  the  cltvIx, 
lEe  bgg^^  waters  has  subserved 
its  function,  and  rupture  usually 
now  uecurs,  which  is  manifested 
by  a  sudden  rush  of  a  greater  or 
lesser  quantity  of  a  tolerably 
clear  fluid  from  the  vagina.  Oc- 
casionally the  membranes  give  way  same  time  before  complete  dilatation 
of  the  cervix  has  been  brought  about;  whereas,  on  the  other  hjind,  in  rare 
instances  they  may  retain  their  integrity  until  the  rompletion  of  1al>our, 

so  that  tiie  itctufi  is  bom  surrounded  by  them, 
the  portion  covering  its  head  being  designaW 
as  a  caul. 

Wc  have  already  direclcd  iittention  to  the 
changes  in  shape  which  the  uterus  prescnta  dur- 
ing contraction.  These  may  he  noticed  in  the 
first,  hut  more  especially  in  the  m.'cond  stage, 
when  the  organ  increases  considerably  iu  length, 
and  lit  the  same  time  diminishes  in  its  transverse 
and  antero-pcsterior  diauwter.-^  with  each  contrac- 
tion. The  in<;rcaHe  in  length  is  due  almost  entire- 
ly to  the  strctehing  of  the  lower  uterine  segment: 
but  we  are  iinahio  to  make  definite  statements  as 
to  its  extent,  for  at  present  we  possess  no  means 
of  ascertaining  how  far  the  retraction  of  The  upper 
portion  of  tlu*  iitenie  may  serve  to  counterbiilance 
the  stretching  at  its  lower  segment.  In  obstruel- 
i^djabauis.in  which  marked  disproportion  exists 
between  the  size  of  the  presenting  pnrt  and  the 
pelvic  canal,  the  lower  utprine  segment  is  suIj- 
jcctfd  to  excessive  stretchingLand  con9e<pieul]y 
the  conlraction  ring  assumes  a  much  higher  level,  and  not  infrequently  can 
be  palpated  as  a  distinct  transverse  ridge  a  short  distance  below  the  umbili- 
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CUB.  With  the  formation  of  the  lower  uterine  segment,  the  upper  portion  of 
the  uterus  increases  marktHlly  in  thiekne:<s,  and,  as  latnuir  pn>t'«»wls,  covftr* 
a  pro^^ttsively  (IiH^reasiiig  jKirliou  of  Uu'  chihl.  Thu.s.  nheu  the  huaU  is 
upon  thu  perineum  less  than  one  half  of  the  fwlus  is  in  the  upper  aeg' 
ment. 

Forces  Concerned  in  Labour. — As  lon^  an  the  mcmbraneg  are  unruptured 
— that  i^,  iluriufi;  tlu'  uutirt'  first  sta^u  of  labour,  and  in  the  rare  instances 
in  which  they  remain  intact  in  the  second  stage — whatever  force  is  exerted 
l^lJhe  contracting  uterus  is  Iransmittefl  to  the  liquor  amnii.  ancflly  it  to  the 
f,i-riw.    In  acconlance  with  the  laws  of  fluid  pressure,  thtrcfore.  it  is  applied 

with  e^ual  intensity  to  all  portions_of  the  chijd, 
and  were  it  not  that  Hie  lower  uierine  segment 
and  cervix  represent  the  point  of  least  resistance 
in  tiie  uterus,  all  its  effect  would  be  wasted; 
whereas,  under  the  circumstances,  it  pives  rise  to 
the  forniatinn  of  iUv  lower  uterine  segment  and 
tlic_d]]iLtation  of  t^e  cervix,  but  plays  no  part  in 
causing  the  descent  of  the  child.  Attention  was 
first  directed  to  this  point  by  Schatz  and  lAha, 
and  all  subsequent  authorities  have  accepted 
their  conclusions. 

After  rupturt!  of  the  mendiranes.  a  greater 
or  lesser  portion  of  the  anmiulic  fluid  escapes, 
but  in  vertex  presentations  the  presenting  part 
usually  acts  as  a  fairly  efficient  lamiioii  and 
causes  the  n-teutiuu  of  a  cousidenible  quantity 
of  it  in  the  uterus,  where  it  fills  out  the  inter- 
stices between  the  ftetus  and  the  uterine  walls. 
Lahg  believed  the  uuuuiit  rctaimul  ^qh  usually 
sufficient-lo  prevent  actual  contact  with  the  sur- 
face of  the  ffetns,  and  that  therefore  extrusion  of 
the  latter  was  brought  about  by  fluid  presfiure  alone.  He  argutnl  that  under 
such  circumstance*  (Pig.  215)  the  entire  surface  of  the  ficlus,  except  the 
portion  projecting  through  the  ce^^•ix,  would  be  subjected  to  fluid  pres- 
sure, which,  as  it  is  equal  in  all  directions,  would  exert  no  effect  upon  the 
fietus.  except  in  a  line  passing  through  the  centre  of  the  portion  not 
subjected  to  it,  thus  manifesting  itself  as  a  downward  force  bringing  about 
descent. 

On  the  other  hand.  Labs  held  tliatin  all  other  ]jresentatlonB,  as  Well  as 
in  those  of  the  vertex  when  the  amniotic  fluid  has  almost  completely  drained  i 
off,  other  factors  come  inio  play  which  he  regnnlcd  ns  distinctly  patho- 
logii;al.  In  such  cases  Ihe  contracting  uterus  would  come  in  direct  con- 
tact with  the  surface  of  the  foetus,  and  the  force  cxcrteil  by  the  fundus 
would  be  directly  transmitted  to  the  presenting  part  by  way  of  the  verte- 
bral column. 

Most  recent  wTiters  have  not  hesitated  to  accept  T^ahsV  interpretation, 
but  Olshausen  has  lately  directed  attention  lo  tlie  fact  thai  the  latter 
force  comes  into  play  even  in  nomml  vertex  proaen  tat  ions.    He  pointed 
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out  that  only  four  frozen  Bectiona,  through  women  dyinfr  in  the  second  ela^ 

of  labour,  aru  uvuilable  for  llii'  study  of  tlio  (jin'iition — namely,  two  of 

Bi-atini>  and  thost  of  L'hian  and  Uortxnir — and  thai  in  throe  of  llii-ni  the 

fundus  yvas  in  direot  contact  with  the  breech  | 

ofthe  child.     He  tTicn  e^tinialcd  tlial  at  least 

30S^utjfc_c  en  timet  res  of  aiuniotic  fluid  were 

n-J^iirred  to  fill  out  the  interstices  between 

thesurfartroF  x\\c  fa^tua  and  the  uterine  wall, 

and  stated  that  it  was  out  of  the  question 

that  the  child   coiihl   be  expelled  eolcly  by 

fluid  prcasurp  uide^w  a  greater  quantity  thjin 

thiti  wen'  present. 

In  200  eases  he  measuivd  the  amount  of 
amniotic  fluid  escaping  when  the  chihl  was 
born,  wliicb  pniclically  rfprcsentf  llic  quan- 
tity remaining  in  the  uterus  afti-r  rupture  of 
the  membranes,  and  found  that  in  HO^jter  cent 
of  the  primipara;  it  did  not  exceed  300  cubic 
ccntimetrcfi;  while  in  (iO  per  cent  it  wrn*  not 
over  '2W  cuhic  cent! met re-t.  iin  amount  by  no 
nieamt  sunicicul  to  fill  out  the  interatice:*,  let 
alone  to  bring  abnut  the  separation  of  the 
breech  from  the  fundiif<,  which  is  ahsolutelv 
essential  fur  Llic  pruptT  action  of  Jluid  prtis- 
8ure.  He  therefore  concluded  that  under  such  circnmfitaneos  (^rect  preP- 
flure  must  be  cxertiMl  hv  the  contracting  uterus  ujkui  the  brceclij  whence 
i^  is  transmitted  through  the  vci-tubral  cuiuiun  to  the  head,  and  that 
this  lA  rendered  jjoi^sible  by  the  diminution  in  the  transverse  and  antero- 
posterior diameter  of  tlie  utcnw,  which  resulli*  in  an  extension  of  the 
chihl  and  its  conversion  fur  the  lime  being  into  a  comparaliTcly  rigid 
object. 

Inji;ddition  I9  those  factore,  the  conlractionaof  the  abdominal  muscles 
of  the  woman  also  play  no  mean  part  in  efTecUug  the  extrusion  of  the 
child;  indeed,  according  to  Schroeder,  they  alone  bring  it  about.  Ols- 
hausen^  on  the  other  hand,  while  not  denying  their  iniporlanco,  does  not 
consider  that  they  iire  the  8<de  factors  cnncernwl.  It  is  apf>arcnl,  how- 
ever, in  most  cases,  that  their  action  is  aWolulely  essentia!  for  the  birth 
of  the  ffHtn;*.  for  when  it  is  entirely  absent,  or  only  ]»arlially  <H)nieg 
into  play,  labour  ic  delayed,  and  a  resort  to  forcepa  fre<|ueutly  becomes 
necessary. 

The  descent  of  the  ^-hjld  *'■  ""  rT^»Kf  py-t-ly  daa-to  the  fact  Uial  il-be- 
cyuiXgs  straightened  out  by  the  action  of  the  painj*  during  the  second 
stage.  According  to  Schroetlcr,  its  length  from  rertex  to  breech  is  in- 
creawd  by  5..^  centimetres  as  a  result  of  this  extension;  while  Olsbanscn 
considers  that  the  increase  is  considerably  greater,  and  estimates  tliat  it 
varies  from  7.25  to  13  centimetres  in  7D  per  cent  of  the  cases.  Part  of 
this,  it  is  true^  is  connterbalnnced  by  the  greater  length  of  the  uterus,  but 
the  remainder  is  accounted  for  by  the  descent  of  the  presenting  part. 
15 
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^\lien  the  head  has  descended  through  the  pelvis  and  is  resting  on  the 
pelvic  floor,  more  than  Iialf  of  llie  entire  length  of  the  chihi  lies  beneath 
the  contraction  ring;  moreover,  as  the  dipper  portion  of  the  uterus  boeomce 
emaller  and  smaller,  it  neces^rily  exerts  a  diminislied  effect  upon  the 
child,  en  that  in  the  mnjcirity  of  caw^s  it  hecomeg  ewfential  that  the  ab- 
dominal contruotions  sliuuld  pai'tieipate  in  the  work. 

Immediately  after  the  birth  of  the  child  a  marked  change  occurs  in 
the  position  and  ^i^.e  of  the  utenm^  and  on  palfuiiion  it  cau  be  distin- 
^iflhed  as  a  firm,  rounded  body  which  reaches  tu  the  ujubiliuus.  At  this 
tiihe  its  contracted  and  retracted  body  is  freely  movable  above  the  col- 
lapsed lower  uterine  segment,  and  can  readily  be  disjilar-ed  iii  any  desired 
direction. 

Chani;es  in  the  Ta^^a  and  Felvio  Floor  during  Labour. — The  outlet 
of  the  pelvis  is  closed  by  a  number  of  layers  of  tissue,  whieh  together  conati- 
luLe  wjiat  is  known  as  the  pelvic  tloor.     Beginning  from  within  outward 


Via.  Sn.— Till  PetviD  Clooe  bkbn  fhum  abovl  iKtrtlyi, 

one^ meets  successively  with  the  pgritonreum.  the  suhjipritoncal  conncctiTe 
tissue,  the  interna^  pelvic  fascia^  the  levjitor  an i  and  roecygeuK  ninscloa, 
the  ejctenial  pelvic  and  perineal  fascia,  nn<!,  itn^hidifd  ln^ween  the  latter, 
the  euperficial  inum^lf^a  ^  tlie  perinaium,  external  to  vrhieh  are  the  sub-^ 
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doseA  the  lower  end  of  iho  pclric  cavity  ae  a  dinphrajirnt,  anrj  presents  a 
concave  upp'cr  Jiiid  a  cdnvHX  I(>w<t  siirfaco-  On  oilhor  sit1«  it  consisU  of 
a_puL1c  aniT  Tliae  ]n)r<i<in;  IJm!  f<jrnn.'r  la  a  barnl  2  to  2.5  ci-'nliinctres  in 
width,  wiiich  arisen  frtun  the  ijorizunlal  ramus  of  the  pubis  3  to  4  centi- 
metres holow  its  upper  marfiin.  and  1  to  1 .5  centimetre  from  the  RVtnphygis 
puhiif.  Its  fd>refi  prt.<K  backward  and.  umiirclo  the  rectum,  giviriK  <>fl  a  few 
fibres  wliicli  pjuw  behind  thn  vaj,'iim.  'Hie  p;rL'aler  ur  iliaL'  jiiitlioii  of  the 
muscle  arisi's  »>n  ctlhtT  side  from  tlie  white  line,  the^tendinous  arch  of  the 
gclric  fnsrm^  and  fr<inj  (he  rscHial  spine,  at  a  distance  of  about  5  -centi- 
mt'trcs  Ti+'Tow  ihe  marfiln  of  the  RUperior  si  rait.  Its  (ibiTH  do  not  possess 
rt  iinlfortiT  arranfjeiiient.  but.  nfforflinjj  to  tht;  ix'seartht-s  of  Dickinson,  the 
folIoHinff  portions  can  be  distin^islied:  Parsing  frombc  fore  backward, 
there  is  a  narrow  band  which  crosses  the  pubic  portion  and  dcaceiids  to  the 
rwto-va?inal  septnni.  The  greater  part  of  tlie  Tmiscle  imsses  backward  and 
unilcs  wilh  Tliui  fnnn  the  oilier  side  of  the  recliim.  while  the  posterior  por- 
tions meet  together  in  a  tentlinous  rhapjic  in  fron^  ofthc  cocci's,  the  most 
posterior  fibres  beinp  attached  to  the  bone  itself.  The  muscle  fails  to  fill 
out  tlie  p^isterior  and  lateral  portions  of  the  pelvic  floor,  which  are  occu- 
pied bv  the  pyrifiirniis  and  eoory^eus  muscles  on  either  side. 

Tiie  levator  ani  muscle  vacica  ItqulS.  .tP  5  Tniljjmetres  in  thickness, 
thpnghjta  margins,  which -encirrle  the  recliim  and  vo^^ina,  are  somewhat 
thicker.     On  contraction  it  serves  to  draw  both  the  rectum  and  vagina 


fonrard  and  iipvard  in  the  <1irc-ciiou  of  the  symphysis  pubis,  and  is  to  be 
regardpii  as  the  real  closer  of  Ihe  vajCfina,  since  the  constrictor  cunni,  one 
of  tlie  superficial  niusctea  of  the  perina.nini,  is  too  delicate  in  structure  to 
have  more  than  an  acces-^ory  function. 

The  inuscIeB  fonnin^  tlie  pelvic  (loor  would  not  be  aulUcicntly  strong 
to  ailurd  support  to  the  pelvic  contents  were  they  not  re-euforccd  by  the 
strong  pelvic  fascia.  The  in^Hrna^  pfflv'f  ("'X^fl:  which  forms  the  uppor 
covering  of  the  levator  ani,  is  altadicd  to  the  margin  o(  Ui«  siipt-rior  strait, 
where  it  is  joined  by  the  fascia  lining  the  iliac  fossa*,  as  well  as  the  traue- 
vcree  fascia  of  the  abtlomina!  walls.  It  passes  down  over  the  pyriformis 
and  the  upper  half  of  tlie  obturator  interniis  inuficle.  and  is  firiidy  attached 
to  the  peritwteum  covering  the  latcnil  wall  of  tlie  pelvis,  the  white  line  iudi- 
eatiu}{  its  point  of  deHexion  from  the  latter,  whence 
it  8prca<l8  out  oyer  the  upper  surface  of  the  levator 
ani  and  coci-vpi^iis  musclra. 

The  inferior  fascial  covering  of  the  pelvic  dia- 
phragm is  divided  Into  two  parts  by  a  line  drawn 
betwtuMi  the  ischial  tuberoBities.  It^  pqsteriorjior- 
tion  consists  of  a  single  layer  which,  taking  its 
origin  from  the  sacro-sciatic  ligament  and  the 
i.»chial  iubcTosity,  passes  up  over  the  inner  sur- 
face of  the  ischial  bones  and  the  obturator  internus 
muscles  to  the  white  line, 
^  in  whose  fommtion  it  takes 

^  -  part.     From  this  U^iidinous 

structure  it  is  rct!cct(?d  at  an 
acute  angle  over  upon  the 
inferior  surface  of  the  leva- 
tor ani,  the  space  included 
between  the  latter  and  the 
lateral  pelvic  wall  being  des- 
ignated as  the  ischio-rectal 
fotjsa.  The  anterior  portion, 
til-  (he  perineal  fascia  proper,  (ills  out  the  space  between  the  line  joining 
llin  Imbhil  (ubiraaitiea  and  the  pubic  arch.  It  is  made  up  of  three 
Uvt'Vul  (1)  Thi'  deejijierineal  fascia  which  <rovera  the  anterior  portion  of 
lhi»  Inferior  mirfnce  of  the  levator  ani  muscle  and  is  continuous  with  the 
fiMi^lii  i»i*l  tliwribod;  (i!)  the  middle  perineal  fascia  which  is  separated 
f  '     foi'inor  Uy  n  narrow  space  in  wTiich  are  situated  the  pudlc  veaads 

,,.,H  (in  the  dUpiTHcial  perineal  fascia  which,  toRcther  with  the 

iimu'  Juil  di'ieilhiHJ,  form  n  compartment  in  which  lie  the  superficial 
I    ■'".... 1  inu«eliMi,  llm  rami  of  the  clitoris,  the  vaginal  bulbs,  and  the  vulvo- 

Melnl  peritieftt  iiiuwIps  consist  of  the  constrictor  cunni,  the 

-l,  mul  Ihe  Ininnvcrflus  perinei  mn.»cles.     These  structures 

ItvJv  ((H'Hied  and  |m>hws!*  no  obstetriciil  significance,  except  the 

■■'n»».U*«,  «hlt'b  are  always  torn  through  in  perineal  lacerations, 

\o  (It  (triMil  pMrt  to  bring  almut  gaping  of  the  wound. 


THfiEE  LAYERS  OF 
THE  PERINEAL  FASCIA 


fm,   IIP,— l'lA"II*<i     MluWIVO     AuilASdKMKKT  Of     TeLVIO 

AN1>   l'«»lNli*i-  Fascia  (TumiiTl. 


entire  duration  of  preg^nancy,  except  tliat  towards  the  end  tliey  liecome  more 
relaxed,  owing  lu  ific  jn'L'altT  succult'iit-T  and  soniy  (rdiiina  of  ihf  liasuett, 
which  arc  manifested  by  a  slight  increase  iu  Lhiekuetis  and  a  eertaiu  amoiml 
of  drooping. 

Ill  tlie  first  stage  of  labour  tliy  bag  of  waters  lakes  part  in  the  dJIatji- 
tion  and  distention  uf  the  upper  portion  of  the  vat^inu,  but  afl,iT  its  rup- 
ture the  changes  occurring  in  the  pelvic  floor  arc  due  entirely  to  the 
pressure  exerted  by  the  presenting  part.  As  this  descends,  the  pubic  seg- 
ment biTomen  fllightly  drawn  up  aiid  forced  against  (he  inferior  and  poe- 
terior  portions  of  the  Hymphysin.    On  the  other  hand,  the  sacral  sej^meal 


Pto.  S34.— FftUKiR  Hbmnif.  MnoiriNn  Ciixpin-ix  or  nnt  Dirtii  C&xal  ix  Fuwt  Part  ot  Ssookd 
Btaob  up  I.AauGR  (Bniunu}.    X  H- 

undergoes  marked  ehaiiges,  becoming  pnshcd  downwanl  and  ffirward.  and 
subjected  to  great  Rtretching,  eventually  being  ettnverted  iiilo  a  lbin-walle«l, 
tubular  structure — Ihc  pL'rine;d  gutter.  Fig.  230  gives  a  good  idea  of  the 
changes  occurring  in  tlio  pelvic  floor,  and  deinunstmtea  the  important  part 
played  by  the  levator  ani  and  the  altogether  insignificant  function  of  the 
suiierficial  perineal  muscle!*.  Wlien  the  head  distends  the  vulva,  its  open- 
ing looks  upward  and  fnni-ard,  and  Ihe  course  of  the  birth  canal  along  the 
pelvic  floor  follows  the  curve  indicated  in  Figs.  203  and  223. 

Webster  haa  pointed  out  that  the  mort  marked  change  consists  in  the 
stretching  of  the  fibres  of  the  levator  ani  muscle  and  the  thinning  of  the 
central  portion  of  the  perinjeum,  which  becomes  transformed  froin  a  wedge- 
shaped  mass  of  tissue  5  centimetres  in  thieknet>s  to  a  thin^  almost  trans- 


J 
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parent  nu-mbraiious  siructm-e  2  to  4  milUmetrfS  thick.    At  tlic  same  time 
it  is  pushed  rlown  about  2.5  eontlmetros  from  its  original  position. 

When  tho  jx'rinanini  \a  ilisti^'ndGd  to  the  utmost,  the  anus  becomes 
markedly  dilated,  and  presc^uts  au  opciiiiig  which  varies  from  2  to  2.5  cea- 
tiinetrctt  in  dittiiu-tt-r,  Ihrouph  which  the  anterior  wall  of  the  rectum  is  seen 
to  buljrc.  \V)*st|>haloii  has  i-cccntly  calleil  Jittention  to  tho  fact  that  these 
(.'lianges  may  he  accompanied  by  slight  lesions  in  continuity.  They  were 
noted  in  13  ptT  ct-nt  n(  the  lOfl  casus  studied  by  Ihia  author,  and  wltl-  some- 
times sufficiently  marked  to  be  accompauied  by  slight  hocmorrhage. 


lilTRRATITRR 

njtXTii..     Ucher  Utiittiir  ilcr  Hi'l>iiriiuitliT.     \V'n-u,  ]875. 

Ucber  das  Verlialti'ii  ilp-s  I'tenis  uik!  (Vrvix,  fitc    Stuttgart,  1976. 
Baiuu*(.'s.     Atlas  oMIifi  Anatomy  of  L&liour  nxhibitoHri  Frozvti  i^uctlons.    Third  edition, 

Ktlinburph.  18&6. 
Baykb.    Ziir  [>k,vsW.  und  [hlIU.  Mnrptiologie  dcr  GcbSnnulter,  in  Pr^unil's  Oyn.  KJioik. 

Slutlgiirt,  1885. 
Vtvnis  uml  iint^nv  Ulcriiiwpment.    Archi*  f.  Oyri..  1807,  tiv,  IJt-Tt. 
BitAV!(B.    Die  Lajrn  Acs  l'teru«  uiiJ  FfHit!*  iiin  V.m\v  iU;r  Sc-tiwrniccrwlmri.    IiCijizij?.  Ifi72. 
Hra[:nk  un<l  Zn'Ki>-r.L.    <lcrri»'rdiir(*h.ii?liiiilte  ihircli  den  Kiirper  einer  lloclifichwan^rtn. 

I^i|>zig,  lUIH). 
Chearl      I'fbcr   din   t>ipoi?raphiKo}ien    VerhHltnisM    d^   QenitJiIca    citicr    iulrapurtuin 

veretorljciion  ]'rimii>arft.     Wien,  ISiS. 
UICKIX30.V.    Stu<lict<  or  thu  Lcviilor  Aiii  Muiwle.     AmcT,  Jour.  Ob»tcL,  1880,  xiii,  897-017. 
DiTTBL.     Die  T)e  hill  III  g^zoiio  (U'S  scliwaiipereii  und  krvbseiidfii  Utrnis.     ],ci[i7.(y,  1808. 
DuKCAK.    On  Iho  Lviigtli  fit  Ihw  Cervix  Utt-ri  in  AJvuiiimhI  Piogiiaiioy.     ilesearche*  In 

ObstotPK-s,  Edinburgh,  1888.  343-373. 
ro!C  FnAsqiri?.     Crrvix  timl  iiiilrrwi  t'lcriusegin^tit.    Sttittgart,  1897. 

tTnlannurhiingen  und  RnVlnrtingen  mir  ("prvixfrug*.  WDntburg.  IHOO. 
Hart.  Tho  Stnuliiral  Anatomjr  of  tho  Pelvic  Floor.  Edirlbll^g^l,  1880. 
lIoriiKiKR.     Das  mitrrfl  I'lcrinfcgineiit  in  aiiiil.  iind   kliiK  Itezichtmg,  in   Schrocdcr's 

Derscfawnn^'re  iiiid  krpb>setid4!  I'lt-rus,     Honn,  18^6,21-74. 
IIoLST.     BeitTflj^c  zar  GcburtshOlfo  ii.  <_:ynaki>li>i:i<'.  llefl  I,  lSfJ-l6B.  18(15. 
KCsTXEK.     Pus  uiil«re  Ut<Tiii?*'Kinciit  und  die  Di'i'iiliiii  L'pr%if«li>*.     Jona.  1888; 
LAils.    ZiiT  Mecliiuiik  dcr  Gcburt.     Marbiirg,  Ififlfl;  TVrlin,  1872. 

I>io  Tlieoric  der  Oeburt.     Bonn,  1877. 
Ljuton^ys  und  MOlll-k.     Woilener  nimt.  Boitrag  ziir  Frag»>  roni  Verhallen  der  Ucrvil 

watin-nd  der  S<-tiwBngerwbaft.     Arcliiv  (.  flyn.,  1879,  xir,  184-180. 
Leopold.     Ptums  iird  Kind,     l^'ipaig.  18117. 

IjOTT.    Zur  AnnlomiiL'  u.  Plirsi(ili.^io  dor  Orrix  uteri.     Erlnitg«li.  1873. 
LirsR.    The  SciencB  aiid  Art  tif  ^lidwifprr,  82.  new  fditioii,  1806. 
MaCRIceac.     Tniit^  di's  TimladiM  dcs  femtm-s  gro«>e!>.  etc.    Oine  ed..  1731. 1,  i.  97. 
MCller.     lTnt«waplinng<^n    Itl^er  di«  VerkQrzung  der  Va^tiftltMirticm.  et*.    Scaniconl'i 

Britrilg^  I86S,  v,  tUI-.1'l^ 
OMRAintRN.    neitmg  zar  Lehrp  Tom  Methnnisnius  der  Gclmrl.    Stnltgarl,  11)01. 
PtXARD  et  Varsier.     Eludes  d'aaatorojc  tibsttlrifale  norraale  W  palholugiquo.     Pari^ 

1893. 
Roedbrbr.     EleinL'nU  Artis  Obstetriciat.     Ootlingae.  1760.  26. 
Bl'or.     Uebcr  die  Contmetion  des  Ulvnw  in  anal.  u.  k!in.  Bcziphnng.     Zcitsclir.  f.  Gob, 

u.  Oyn..  1880,  141-148. 
S2X1.X0ER.    Gufrierdurutisclinitt  einor  Kroisoenden.    TQbitigrn,  1888. 


226  OBSTETEICS 

ScuATZ,    Der  Geburtsmechaiiisinus  der  KopfeiKlUgon.    Leipzig,  1868. 

Beitrfige  zur  physiologiachen  Uebiirtskniide,  1871. 
Si^UROEDER.     Iter  schwatigcro  und  krois!«ndo  Uterus.     Bonn,  1886. 

Lehrbuch  der  GoburtshUlfe,  XUI.  Aiifl.,  173, 18in). 
Stoltz,     Considorntions  sur  qiielques  [Ktiiits  rclatif»  ik  I'art  dcs  acvouchements.    Tb^  de 

Strasbourg,  1826. 
Taylor.     On  the  Cervix  Uteri.     Anier.  Med.  Times,  Jnno  21,  1863. 
TiBONE,    Sulla  pltu.-enta  pracvia  tuvulc  omolograflche  prejwrate  sopra  il  cadavcre  couge- 

lato.    Turin,  1394. 
Varnikr.     Lc  cul  ct  le  segment  inferiviir  &  la  fin  dc  la  grossesac,  etc.     Paris,  1888. 
Veit.     Untcres  Ulcrinw-gmcnl  und  Cervixfrage.     Vorh.  der  deutsehen  Gesell.  f.  Qyn., 

1899,  viii,  4:10-449. 
Walukyer.     .Mutlitmschuilt  ciner  lloclist^hwangcren  bei  Stcisalago  des  FOtus.    B<mn,  1660. 
Webhter.     The  Female  Pelvic  Floctr.     Resoarelics  in  Female  Pelvic  Anatomy,  93-112. 

Edinburgli,  1893. 
TON  Westphalkk.     Ueber  das  Verhalten  des  Mastdnrms  wRhrend  der  Geburt.    D.  I., 

Strassburg,  1900. 
Winter.     Zwci  Modianscliuittc  durcli  Gebilrende.     Berlin,  1889. 
ZwEiFEL.    Zwei  ncue  Gefrierschnittc  Uebilrender.     Leipzig,  1893. 


niAPTKH  XII 


PJIVSIOLfHiY  OF  LABtaJt  {('onHnueit) 


MECHANISM    OF    LABOUR    IN    VERTEX    PRESENTATIONS 

Vkuti'.x  iii\-(^pnlalioiis  ociur  in  frotn  ^(j  to  iJLT.P.fil-C'-'iit  of  iUi  casc^.  and 
in  Iheiu,  as  waa  liret  pointi'd  out  by  Naegelo,  tho  »agitl.iil  suture  nearly  al- 
w-ays  occupies  the  rjxlit  oblinuc  diamcU'f  uX  Uic  polvis.  lu  other  words, 
one  iiaufiiJ^_ha8  to  deal  uith  a  left  Ofcipitoiliac  anterior,  or  a  right 
occipito-ilJacDorterH)!-  jmstntalion.  That  this  \s  so,  and  that  tho  first- 
menfioned  prpscilliltioa  is  the  one  most  fre<|iH"ntIy  observed,  prarlically 
all  the  authorities  are  a^rreed;  but  that  wide  dKTerences  of  opiiiiou  exist  as 
to  the  ri'lativ.-  frermency  of  the  several  other  varieties  is  clearly  shown  by 
the  follnwing  tabk': 


Dubotalil.SIScan. 

Ptoard  In  BOO  ohm. 

TheatolkorlB  ],Wfcues. 

UO.I.  A 

Ii.O.I.P 

R.0,  LA.... 

71       percent. 

.63       •■ 
3.87       " 
25.8 

139. 0  percent. 
11 

.3       " 
38.S       " 

eo.fl  ucrccDL 

2.6       ■• 
38.8       '• 

R.O.I.P 

14.8      " 

Mechanism  of  Left  and  Right  Occipito-iliac  Anterior  Presentations.^ — 

Wc  shall  consider  in  the  first  place  the  niLX-hanism  uf  labour  in  the  luitqrior 


Via.  iSS. — Diahrau  tuowixn  Ciulo 
IK  L.  0.  T.  A. 


FlO.  234. — I>IADUAH  kllOWUKO   CuiLU 
IX  R  0.  I.  A. 


Tarieties  of  vertex  presentations — namely,  the  left  and  right  occipito- 

Wl^n  antwrinr 


2!t'i 
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JJiagntiifiif. — Tlic  way  in  whJeli  the  fa?tus  is  presenting  is  most  reliably 
dotcniiiiK-d  by  abdominal  jialpation,  which  can  he  utilized  not  tnily  during 
pregnancy  but  also  at  the  time  of  labour,  provided  it  be  practised  in  tho 
inten-alR  between  the  pains.    Its  SL-eurucy,  however,  is  markedly  iuipuireU 


V 


/i 


^y 


T 


KH 


■Ji 


e^j 


luitobou  Wuman  at  Kkd  or  Puobamot,  Cuux  ut  R.  U.  1.  T. 


in  patients  with  very  fat  abdnminnl  ivbIIk,  or  in  whom  the  nterus  is  urxinly 
diBtendw]  by  an  exeesnive  aituniiit  nf  airiniotie  fluid,  or  defDrrnetl  by  suli- 
peritoueal  or  iutranuinil  niyonmta,  which  may  occasiaually  be  mistaken 
for  portions  of  the  child. 

For  purposes  of  diagnoHia  we  employ  the  manffluvres  already  ile- 
8crib<>d,  and  M-ilh  the  fortus  in  the  lert_iH:cij]ito^li8c  ppaitjon  obtain  the 
following  data: 

Irregular  breech  at  fundus. 

Rt«iNtaiil  pluiiv  iif  bni-k  in  the  Irft  mid  nntprior  portion  of  the 

AtMlom(.-ii,  witli  tlic  stutill  [iHrU  mii  ihu  right  ifiiK', 
Tf  llie  homl  he  not.  eiigit)^e<l,  it  U  foil  tut  a  fn^elv  mnral>]<^  liodr  orcr 

the  superior  strait;  but  if  the  bp&d  is  fixed,  the  anterior  shoulder 

mair  be  detcPtod. 
Nogalive  if  Llic  hvaiil  be  not  enpngcd  ;  otherwise  Llie  ceptiftUc  promj- 

nenee  is  felt  on  tltc  rijflit  eide  (Plate  X). 


First  mfinipuvro: 
ScMind  inatioeuTro : 

Thinl  tnancBUTre: 


Puurtb  mancBurre: 


For  the  right  occipil^-iliac  anterior  position  we  obtain  the  following: 

First  mnncttiirrf):        Irregular  brcooh  nt  fuiidii'i. 

Second  iTiAnoeiiTre :     Itesiiitant  plane  of  hark  in  the  right  and  anterinr  portion  of  the 

ab>loni«n,  with  the  small  parts  on  the  left  side. 
Third  manffiurre :       As  Jn  L.  O.  I.  A. 
Fourth  manoeuvre :    Cephalic  prominence  on  the  left  side. 


PALI'ATION  Vi  LEFT  OCCIPITO-UJACANTEKIOB  ?BE6E>'TATI0N. 


Until  the  head  has  become  en^agetl  the  information  obtained  by  ^agi- 
1^  eyani'jmtipJX-ifl  exlreiiifly  infrtgw;  an<!  even  after  engagenienl  satis- 
l&ctory  resuIU  caimut  bo  ubtaiui'd  uulii  lht<  cervix  i&  t^utliciciitl}-  dilated  to 
permit  the  finger  to  distinguisli  the  varioiis  sutures  and  foutanelles. 

In  the  biXL,anterior  variety,  the  sagiita!^  8U[ture  occupies  the  right 
oblique  diameter  of  the  pelvia,  with  the;  small  fontanelle  in  t}ie.uei^hbour- 
hgoiLuf  the  left  iliu-pLctiucal  eminence  aud  the  large  foutuucdlc  directed 
towanls  thf  nght  sacro-iliac  ej-nchondrosis.  In  the  right  anterior  variety, 
the  -;iL.'  rt.i!  suture  occupies  the  left  oblique  diameter,  the  small  fontanelle 
lying  111  the  neighbourhood  of  the  right  ilio-jwetinpal  eminence,  while  the 
large  fontanelle  looks  towards  tlie  left  iliac  byuehoudroiiiti. 

The  dia^ostic  value  of  vaginal  examination  is  further  impaired  by  the 
fact  that  the  presence  of  a  marked  cnpul  yiiirfilaiifum  may  make  it  ini- 
poaaible  to  feel  the  auturej*  aud  ftmlauL-llca,  uut  tu  speak  of  ditferentiating 
between  them. 

In  the  bift-a.aterior  positions,  the  fgttal  heart  sounds  are_iisua]]y  heard 
o&  the  left  side  of  the  alKlomen  along  a  line  joining  the  umbilicus  uiid  tbe 
left  anterior  superior  spine  of  Uie  Ilium;  and  in  right  [lOititions  at  a  corre- 
sponding point  on  the  right  side. 

^fe^■|^tlnixtl^. — Owing  to  the  n-latively  small  size  aud  irregular  shape  of 
the  pelvic  canal  aud  the  large  dimensioas  of  the  mature  fretal  head,  it  is 
apparent  that  any  portion  of  the  latter,  chosen  at  random,  cannot  neces- 
sarily pa?*!*  thnnigh  every  ]dane  of  the  former;  hence  it  follows  that  some 
process  of  aihiptalion  or  atTnminodation  of  suitalile  portions  of  the  head  to 
the  various  pelvic  planes  is  necessary  to  insure  the  completion  of  child- 
birth.  This  is  brought  about  by  certain  movements  of  the  presenting 
part,  which  belong  to  what  is  termed  the  mechanism  of  labour. 

For  purposes  of  instruction,  wr  are  obliged  to  descrih*?  the  various 
movements  as  if  they  occurred  separately  and  independently  of  one  another; 
whereas  in  reality  the  mechanism  of  labour  consists  of  a  combination  of 
moveitienis,  several  of  which  are  going  on  at  the  same  time,  it  being  ex- 
tremely rare  for  any  individual  one  to  take  place  totally  irrespective  of  the 
others.  These  movements  are  divided  into  two  classes,  according  as  they 
are  absolutely  essential  to  the  completion  of  labour,  or  as  they  merely 
facilitate  its  progress.  To  the  first  group  belong  the  cardinal  movements — 
liescettl,  hitenial  roUitum,  and  eHeuswn',  to  the  second  the  accessory  move- 
ments— flexion  and  frfernal  roMion. 

Engaijemenl. — The  mechanism  by  which  the  presenting  part  enters  the 
superior  strait  is  designated  as  engagement.  Tins  is  beat  studied  in  women 
who  have  borne  one  or  more  children,  for  the  following  reason:  In  primip- 
arae  the  head  tlrsecnds  into  the  pelvic  cantil  some  weeks  before  the  onset 
of  labour,  and  when  tliere  is  no  disproportion  between  the  two,  the  most 
dependent  portion  of  the  presenting  part  lies  Just  above  a  line  joining  the 
ischial  spines;  whereas  in  multiparoiis  women  this  frequently  does  not 
occur  until  the  commencement  of  labour  pains. 

In  most  multijiani'  at  the  end  of  pregnancy  the  head  Is  freely  movable 
above  the  superior  strait,  or  rests  upon  one  or  otlier  iliac  fossa,  and  occu- 
pies a  position  midway  between  flexion  and  extension.    Accordingly,  when 
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the  uterus  begins  to  conlrncl  and  to  force  it  towanls  ilir  pelvic  opening, 
the  cephalic  circumference  which  first  roaeht»  it  is  the  one  tiiat  paiisos 
through  Ihii  pxtreniitics  of  tlie  fronto-occipital  dianieler,  wlvich  normally 
mcaiiurus  11.5  ceulimt'trcs.  Now,  as  the  conjupita  vera  is  only  11  ci?nti- 
metres  in  len^)h,  it  is  apparent  tiiat  a  nonnal-sized  head  cauuot  engage 
with  its  sagittal  gulure  directed  antero-posteriorly.  It  is  true  that  Scntex, 
Miiller,  and  IfcKerron  Imvn  i-ec^^ntly  n-vi'ved  thft  old  tonchings  as  to  the 
possibility  of  sutdi  an  occurroiu-e.  and  have  reportunj  easea  of  uiotleralely 
contractwl  pelves  in  which  the  head  enga-^cd  in  this  mauner,  with  the  small 
fontanelle  situated  eithor  just  beliiiid  tho  sympli}*sis  pubis  or  jiiBt  in  front 
of  the  promontory  of  the  jiarnim:  but  inaiimuch  as  in  all  of  tlieso  eases  the 
labour  proved  tu  bu  i'xln*intly  diflicnU.  it  is  evident  tliat  such  coudllious 
mu»t  be  considered  as  distinctly  pathological. 


Ekoadkuknt. 


yi«.  4S7. — l''>»m.i\  or  K-rtib  aptIlM 

KXOAO&UEXT. 


As  has  already  been  said,  the  head  usually  entei-s  the  superior  strait  ii 
one  of  its  nblique  diameters  (13. ?5  centimetres),  usually  the  ri^ht,  with  oi 
end  of  the  sagittal  suture  directed  towards  the  left  ilio-pcctincol  eiiunenc( 
and  the  other  towards  the  right  sacro-iliac  syncliondrosis.    This  is  brought 
about  by  two  fiictora.    Tn  the  first  place,  the  fn'tu.«,  in  the  later  months  at\ 
pregnancy,  usually  assumes  this  position  spontaneously;  and  secondly,  Llidl 
posterior  end  of  the  loft  oblique  diameter  is  encroached  upon  by  (he  re( 
turn;  PC  that,  for  practical  puriwses,  it  is  ahortpr  than  the  right. 

At  first  glanw!  it  may  appear  strange  that  the  head  docs  not  engage  ia 
the  transverse  diameter  of  the  pelvis,  which  measures  13.5  ccnllnietres; 
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but  when  one  renalla  the  normal  oullines  of  the  sapcrior  strait  (Figs.  888 
and  221>),  it  ia  seua  that  the  promontory  of  tho  facrum  juts  forward  in  such 
a  maiincr  aa  to  make  it  imposRihle  for  engagement  to  occur  in  this  way,  as 
the  arailablc  transverse  diameter  is  considerably  sliortcr  than  the  oblique. 


Fif!.  ua-.  Fiif.  2a9. 

B8^  8S9. — DiAOUAVM  tmowma   irnr  rns    IIkai>  t>oki>  xot  Exoahr  i-v  tiik  Tmakitbmi 

DiaWKTek  ur  TlIK    SrrKKKIIt  STH«rT. 

The  meclmni.'mi  of  enKa^rcment  has  ;;iven  rise  to  a  ^rcat  deal  of  dis- 
cussion. Naegeli>  believed  lluit  it  took  plsuw  in  Riieh  a  way  that  the  sagittal 
suture  a^uined  iui  cc'cfiitric  po^illun,  bein^'  m-iirtT  tht'  promontory  of  the 
sacrum  than  the  symphysis,  and  tliai  thci-cforc  the  anterior  pariotal  bone 
of  the  foetus  was  first  felt  on  vaginal  examination — NaegnWs  Mujuity. 
Varpier,  on  (he  otlu^r  han<].  from  the  study  of  the  various  frozen  Bectioiis 
at  bis  dispoftal,  touL-ludfd  that  the  bead  entered  the  pelvis  in  an  exactly 
opposite  direction — namely,  with  its  sagittnl  suture  nearer  the  symphysis 
pubis,  90  that  the  posterior  parietal  bone  was  Urst  felt  on  exarnitiatinn. 

Neither  of  these  views  are  quite  correct  when  the  pelvis  is  normal  and 
the  uterus' not  jHindulous.  The  iii-st  presupposes  that  the  axis  of  the  uterus 
is  to  be  found  Roniewhat  in  front  of  that  nf  the  superior  strait,  and  the 
second,  that  it  lies  posterior  to  it.  It  would  8<;em  that  Vamier  overlooked 
the  fact  that  the  cadavers,  upon  which  liis  conclusions  were  based,  were 
frozen  in  the  horizonlal  position,  with  the  llaecid  uterus  resting  upon  the 
vertebral  column;  and  while  his  observations  were  perfectly  correct  under 
the  circumstanres,  they  do  not  apply  to  the  living  woman,  in  whoiu  the 
nterus  rises  with  each  contraction,  so  that  its  lon^  axis  corresponds  more 
or  less  closely  with  that  of  the  superior  strait.  Moreover,  careful  vaginal 
examination  reveals  the  fiut  ihat  the  hea<l  usuallj'  eni^^iges  in  such  a  mon- 
ner  that  its  siigilLal  suture  lies  either  in  the  middle  of  the  pelvis  or  ap- 
groachcs  the  promontory  of  the  saentm.  but  only  slightly  and  not  by  any 
means  to  the  extent  that  Nae^ele  had  supposed.  On  the  other  hand,  the 
condition  of  afTiiirs  iinird  by  Vnnnrr  obtains  only  in  those  cases  in  which 
considerable  di^pnipurtiou  exists  between  the  size  of  the  head  and  the 
pelvis. 

Dgseeni. — The  first  requisite  for  the  birtli  of  the  chikl  ia  descent,  which 
occurs  continuously,  though  slowly,  throughout  labour,  from  the  time  the 
head  engages  iinli!  its  expulsion  from  the  vagina,  \rith  it  are  assofiated  the 
various  movements  to  which  reference  has  already  been  made.  Descent  ia 
brought  about  by  four  forces:  (1)  Tatra-uterine  fluid  pressure;  (8)  jirect 
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pressure  of  the  fundus  upon  the  breech;  (3)  contriiction_qf  ♦lip  nm^ripinal 
inuaclcs;  and  (-1)  cxtonsion  and  atraighteniug  ol  Uic  thildV  bodjv 

As  the  anteripteiirfacp  of  tht;  sacrum  auJ  llie  |>osterior  burfacc  of  the 
siTuphyeis  measure  12  and  5  ti^utimelres  respectively,  it  is  apparent  that 
if  STT^rEs  oTa  Cotlv  passing  through  the  |)ehic  cavity  are  to  reach  the 
inftrior  strait  at  thesanie  time,  the  one  lying  posteriorly  must  descend  much 
more  rapidly  than  the  anterior  portion.  This  cojnjJciiMiJiEjLdiffiasaiciinlh? 
ratcnIdeac*aU-uLi4**-pw:tiaus  of  the  presenting  part  occupying  the  anterior 
and  posterior  se^iente  of  the  pelvis  is  known  as  xtfticlytism,  and  is  clearly 
illustrated  in  Fig.  S30- 

Plexion. — As  soon  as  the  descending  head  meets  with  resistance, 
whfther  it  be  from  tliL-  margins  of  the  superior  strait  or  the  cervix,  the 
walla  of  the  pelvis  or  the  pelvic  lliM)r,  llexinn  results.     By  this  is  meant 

that  the  head  rotates 
about  its  transvente  axis 
in  stieli  a  manner  as  to 
bring  thechin  into  more 
iutiitiate  cuutuut  with,  iht} 
thorax,  thereby  suluti- 
tuting  the  suboeeipito- 
bregniutic  for  the  fronto- 
oaMpital  diameter. 

Tliis  is  a  purely  me- 
chanical phenomenon, 
and  is  due  to  the  man- 
ner in  which  tla-  la-ad  is 
articulated  with  the  ver- 
tebral colunm.  whereby 
the  former  becomes  coa- 
vcrted  into  a  tffojumed 
leviir,  the  short  arm  ex- 
tending from  (be  occipi- 
tal condyles  to  the  oc- 
cipital protuU'rance,  and 
the  long^arm  from  the  saniepuLiiL  to  tlie  chin  (Fig.  2M).  It  is  therefore  ap- 
parent that  when  resistance  is  encountered  the  long  arm  of  the  lever,  fol- 
lowing the  ordimiHr'  laws  of  mechanics,  must  ascend,  while  the  short  arm 
descends,  and  thus  llexitm  is  brought  about. 

The  point  of  the  birth  canal  at  which  this  movement  occurs  varies 
greatly.  If  descent  begins  l>efore  the  external  os  is  fully  dilated,  csiMwially 
if  its  margins  are  reiiistant.  flexion  nmy  be  eompU-ted  before  the  head  has 
left  the  uterus.  In  generally  contracled  pcKcs,  flfxion  takes  plac*;  in  an 
exaggcnited  manner  while  engagement  is  going  on;  but,  os  a  rule,  when 
there  ia  no  disproportion  between  the  presenting  part  and  the  pehic  canal, 
it  does  not  occur  until  the  resistance  of  the  pelvic  floor  is  encountered. 

Jnternal  Uofaiion. — By  this  we  understand  a  turning  of  the  head  about 
its  vertical  axis  in  such  a  manner  that  the  occiput  gradually  moves  from 
tlie  position  which  it  originally  occupied  towards  tiie  symphysis  pubU. 


Flo.  S90.— Ouaaui  iLttinuTiMo  Svhclitih  (.IbllbM). 


FlO.  i45,— UlAWILUI   (llOWIK.i    AXTXRIOR 

RoTxnoy  raoK  L.  o.  I,  A. 

iutunml  ruLatiuu  duiu  not  uccur  by  iUcLf,  but  U  always  aggo^i^^  ^''^  ^*^ 
descent  of  the  prosentinjj  part. 

Varioue  tlieories  Imve  been  advanced  in  the  attempt  to  explain  the  man- 
ner in  which  internal  ratation  is  hrought  about,  ami  a  vnat  literature  haa 
accuiuuIatL'd  upon  the  subject.  The  general  beliirf  Jma  beon  that  it  is 
rendered  ncce.-'Sary  by  the  shape  of  the  pelvic  canal,  it  having  been  formerly 
taught  that  the  superior  strait  represented  an  ellipso  whose  long  axis  lay 
transversely,  and  the  inferior  strait  ont!  whose  long  axis  wjis  antei-o-pos- 
terior;  so  thai  for  the  liead  to  descirud  it  was  necessary  that  its  sagittal 
suture  be  directed  transversely  or  obliquely  to  pass  through  the  former, 
and  an tero- posteriorly  to  pass  through  the  latter.  A  little  consideratioDj 
however,  will  show  that  this  is  not  the  cas*;,  fur  the  inferior  strait  preaenta 
an  almost  circular  opening,  its  transverse  diameter  being  11  and  its  an- 
tero-posterior  D.5  centimetres^  when  the  cnceyx  is  in  its  usual  position, 
and  11.5  centimetres  when  it  is  displaced  backward  during  labour.  Tar- 
nier  is  therefore  justified  in  concluding  that  the  shape  of  the  pelvis  aloae 
does  not  necessarily  explain  the  production  of  this  movement;  and,  more- 
over, when  we  recall  the  fact  that  the  diameter  of  the  heail,  which  passes 
through  it  during  expulsion,  is  not  the  fronto-occipital.  as  is  usually  stated, 
but  the  suboecipito-froutal,  which  measures  10.5  centimetres  (Kig.  23'?),  it 
is  evident  that  unless  some  other  factor  rendered  it  necessary,  the  head  could 
be  horn  without  internal  rotation. 

This  factor  is  to  be  found  in  tlie  structure  of  the  pelvic  floor,  and 
particularly  in  the  levator  an:  muscle.  The  latter  is  perforated  hy  a  nar- 
row alit,  through  which  Hie  ^ad  must  pass.  This  opening,  even  when 
markedly  distended,  still  retains  an  ovid  outline,  its  transverse  diameter 
always  remaining  considerably  less  than  its  antero-posterior,  and  to  this 
shape  the  head  must  adapt  itself  in  order  to  be  bom.  Furthermore,  the 
cur\ed  walls  of  (he  perineal  gutter  offer  a  concave  inclined  plane  over 
which  the  rounded  head  readily  glides  in  its  downward  course. 
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This  explanation^  although  satisfactory  when  the  occiput  is  origuially 
situated  in  the  anterior  portion  oF  the  pelvis,  would  not  necessarily  seem  to 
apply  with  equal  force  to  those  cases  in  whii-h  it  occupies  a  posterior  poei- 
tiou.  But  the  following  account  of  Dubois's  cxperimeut  clearly  ■tlcinan- 
stnites  that  even  under  such  circumslanccsi  the  pelvic  floor  exerla  a  predomi- 
nating influence  in  (he  production  of  this  niovement.  "  In  a  woman  wlio 
hml  died  a  short  time  prcvinuttly  in  childbed^  the  uterus,  which  had  remainftd 
flaccid  and  of  large  size,  was  opened  up  as  far  as  the  cervical  oriUt:L'  and 
held  by  assistants  in  a  suitable  position  above  the  superior  strait.  The 
foetus  of  the  woman  was  then  placed  in  the  soft  and  dilated  uteruti  in  the 
right  occipito-posttfrior  position.  Several  pupil-midwives  pushing  the 
fa'tus  from  above,  readily  caused  it  to  enter  the  cavity  of  the  pelvis. 
Much  greater  forte  was  needt^d  to  make  the  head  travel  over  the  perinanim 
and  clear  the  vulva,  and  it  was  not  without  astoniahinent  tJiat  we  mw,  in 
three  successive  attempts,  that  when  the  bead  had  travereed  the  external 
genital  organs,  the  occiput  had  turned  to  the  right  anterior  pogition,  while 
the  face  was  turned  to  the  left  and  to  the  rear.  In  a  word,  rotation  had 
taken  place  as  in  natural  labour.  We  repeated  llie  exptTiineut  a  fourth 
tinte,  but  as  the  head  cleared  the  vulva  the  oceiput  remained  posterior. 
"We  tlien  took  a  dead-horn  fa'tus  of  the  previouH  night,  but  of  nmch  larger 
size  than  llie  preceding,  and  placed 
it  in  the  same  position  as  the  first, 
and  twice  in  succession  witnessed 
the  head  clear  the  vulva  after  hav- 
ing I'XL'fuled  the  movcniout  of  rota- 
tion. TTpon  the  third  and  fol- 
lowing essays  deli%'ery  was  accam- 
plished  without  the  occurrence  of 
rotation.  Thus  the  movement  only 
ceased  after  the  perinajum  and  vul- 
va hai)  lo«t  the  resistance  wliich  hml 
made  it  necessary,  or  at  least  had 
been  the  inciting  cause  of  its  ac- 
C0inpIi((hnnnt." 

From  Sulayrtjs  do  Keuliac  (1771 ) 
to  the  present  time,  many  authors, 
among  whom  may  he  montioncd  Rcanzoni,  Hodge,  and  Re\Tiolds,  have 
sought  to  explain  the  jiroduction  of  rotation  by  calling  attention  to  the 
shape  of  the  pelvic  canal,  and  pointing  out  that  the  inclination  of  its  walls 
— the  inclined  planes  of  the  peh-tn — served  to  direct  the  occi]>ut  anteriorly. 
By  others  it  was  thouglit  that  the  projecting  ischial  spines  also  played  a 
similar  part  by  intcrijosing  an  obstacle  to  po.<terior  rotation. 

Schrocder  believed  that  (lie  movempnt  was  inaugurated  by  the  body  of 
the  child  rotating  in  such  a  way  as  to  bring  its  back  more  to  the  front,  and 
that  the  head  followed  it.  Ho  considered  that  this  was  brought  about  by 
an  attempt  on  the  part  of  the  uterus  to  astiume  its  normal  flattened  shape, 
as  its  contents  were  expellrd.  He  did  not  believe  that  the  shoulders  were 
rotated  until  the  binacromial  diameter  was  directly  transverse,  but  consid- 
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ered  that  they  remained  somewhat  behind  the  occiput — 30  degrees  accord- 
ing to  Schatz — aiu!  that  tlu*  (luivpnicnt  of  the  body  merely  inaupirated 
that  of  the  liead.  which  vvii-  still  furthtir  accentuated  by  accessory  causes. 


3-  '   >J 


Wta.  I3S. — Froikv  Skoiok  niRotaii   \\'<hik)i  ix  LAn'>i'K  with  Cnit»  tautlv  i>tuvxRKi>.  siiuw- 

IKa    THAT     KjimitXAL    IbrrxTluK    tit    THK     IIeaU    1(1    Not     IlKKKNllKXr     L'PUK     UurAHUX    Uf    TUB 

SiiucLpjiHs  fZwcifclj. 

ObhauHcn  haa  recently  arpouHl  in  favour  of  thta  theory,  hut  does  not 
seem  to  have  adduced  auy  addilional  evidence  in  its  support.  On  the  other 
handt  the  recent  frozen  section  of  Zweifel.  through  a  woman  who  had  died 
just  after  the  hii-th  of  the  chiUl'ii  bead,  shows  that  the  latter  had  under- 
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Fu.'  339.— DusRAM  aHowtNo  Dblivkkv  or  Ukad  m  Vntnx  pRXsnrrATioir. 


gone  a  complete  rotation,  wliile  tlie  shoulders  had  hardly  rotated  at  all, 
and  to  my  mind  otters  convincing  evidence  against  the  views  of  Schroedcr 
and  Olshauaen. 
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Extension. — Wliyn,  afUir  interna)  rolatinn,  the  shaqjly  flexed  head 
reaches  the  vulva,  it  undergoes  another  movement  which  is  absolutely  essen- 
tial to  its  birtii — namely,  it  becomes  i'xtcndeil  so  that  the  base  of  (ho  occiput 
comes  in  direct  contact  with  the  inferior  margin  of  the  symphysis  pubis. 
This  movemcat  is  brought  nbout  by  two  factoi-s.  In  the  first  place,  as  the 
vulval  outlet  le.oks  upwiird  and  fnrwanl,  extension  must  occur  before  the 
head  c'an  piii*s  through  it.  For  if  the  sharply  flexwl  lieail,  on  reaching  the 
pelvic  lloor,  continued  to  be  driven  downward  in  the  same  direction  as  here- 
tofore— in  the  axis  of  the  superior  strait — it  would  impinge  upon  the  end 
of  the  coccyx  and  the  posterior  portion  of  llie  perin;euMi,  and  if  the  vis  a 
tergo  were  suffiuiL-iilly  strong,  would  eventiialiy  l)c  fontMl  thnju^h  tlie  peri- 
neal tissues.  Hut  when  the  head  presses  upon  this  stnicture,  two  forces 
L'omp  into  play,  the  first  acting  downward^  exerted  by  the  utenis,  and  the 
second  upward,  sup])Iieil  ty  the  rc^iistanl  pelvic  floor,  the  resultAnt  force 


Via.  MO. — Diaorak  miuoriMu  [Iklivkrv  or  IIrau  ix  VmirKX  PiiKiiKKTATicai, 


being  one  directed  forward  and  somewhat  upward. in Jhe  direction  of  the 
vulval  opening,  thereby  giving  r^se  to^extension. 

.Vfter  the  suboccipilii-i  region  has  come  in  contact  with  the  inferior 
luargiu  of  the  syinidiysis  pubis,  the  head  is  no  longer  to  be  regarded  as  a 
tjtp-armed,  but  simjdy  as  a  one-anned  lever,  the  occiput  being  the  ful- 
crum with  the  arm  extending  from  it  to  the  chin,  »a  that  any  force  exorttMl 
upon  the  head  niuet  necessarily  lead  to  farther  extension.  As  this  becomes 
marked,  the  vulval  opening  gradually'  dilates  and  the  scalp  of  the  chiM 
soon  becomefi  apparent  through  it.  Xow.  if  we  mark  the  point  which  fir-t^t 
appears,  and  rnrnfully  examine  the  child  after  iti-  birtli,  we_find  in  left 
occipito-anterior  prescniations  that  it  was  the  iippcr.iin(LpQS_tcrior  margin 
df^thc  right  parietal  bone  that  first  cjime  into  view,  while  the  reverse  holds 
good  in  right  occrpifo-nnterior  positions. 

With  increasing  disleution  of  tlie  perinfeum  and  vaginal  opening,  a 
larger  and  larger  portion  of  the  occiput  gradually  appears,  and  the  head 


External  dotation. — A  few  inoiucuts  aftt?r  its  birlh  the  head  undci^es 
onothcr  movement,  and,  when  the  occiput  has  been  oripnally  dir<?cted  to- 
wards the  left,  it  rotates  towanls  the  left  tuber  isebii.  and  in  thr  opposite 
direction  when  it  has  bet'n  nriginally  townrdu  thp  ri;;ht.  This  is  known  as 
external  rotation  or  restitution,  and  is-jiiuiply  the  indt-x  of  a  corresponding 
rptatioD  of  the  body  of  the  child,  which  serves  to  bring  ite  bitfacromial 
dinnietflf  into  relation  witli  the  an t*ro- poster! or  tlianieter  (tf  the  pelvic;  out- 
let. This  uiovemeut  is  hroujihl  about  by  essentially  the  eanie  factors  which 
produce  the  internal  rotation  of  the  head. 

Ejptihion. — Almost  immediately  after  the  occurrence  of  external  rota- 
tion, the  anterior  slioulder  appears  under  the  syinphysia  pubis,  and  in  a 
short  time  the  anterior  portion  of  the  porinffium  beeoiiies  distended  by  the 
jiostcrior  shoulder,  whieh  is  first  born,  beinp  rapidly  followed  by  the  other. 
Finally,  the  body  of  the  child  is  quickly  extruded  along  a  curvwl  Uub  cor- 
responding to  the  axis  of  the  lower  part  of  the  birth  canal — that  is,  with 
its  upper  side  markeilly  coneare  and  its  lower  convex. 

Mechanism  of  Bight  and  Left  Occipito-iliac  Posterior  Fresentationa. — 
In  1,G87  cases  of  lahuur  at  Ihc  .Tohni-  Hopkins  Hosintal  wc  nhsfrvcd  283 
occipito-posterior  presentations  (lfi.8  per  cent),  the  occiput  beinjj  directed 
to  the  right  in  2;(9  cases,  and  to  the  left  in  44  cases,  a  proportion  of  about 
1  to  5.  From  our  figures  it  would  nppear  that  these  prppputatinns  oceur  leas 
frequently  than  is  usually  stated,  a  result  probably  due  to  the  fuct  that 
many  of  our  patients  were  not  examined  until  well  advanced  in  labour; 
so  that  in  not  a  few  the  occiput,  which  was  originally  directed  posteriorly, 
had  undergone  anterior  rotation. 


i'tiir<i  iiiNuuiivtu.  ruiiTtti  iiiuiiifui ru. 

PALPATION  IN  KIOIIT  OCCIIITO-ILUC-I'OSTEBIOE  PRESENTATION. 
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Diagnosis. — Palpation  in  a  right  occipito-iliac  posterior  presentation 
gives  the  following  dalji: 


Firet  mwiieurro; 
ScoDtuJ  moiitcuvro: 


Third  muiccuvro: 


Fourth  mHDueuvre : 


Tho  fim<iiis  is  ooi^iipiinJ  by  tho  hrpwh. 

Till'  risMxtanl  plane  nf  the  Iwck  is  foil  ««ll  back  In  the  rigbi  flnnk, 

Lho  small  parts  bcitij^  ou  the  left  siJc  uud  much  more  niwlilj' 

palpEktiLo  thnu  iu  acilerior  prcsenlnttons. 
NcgHtifc  ir  tlie  heat)  is  engagoi);  ollterwiu  the  iuovbIjIo  head  is 

di-tccUxl  above  t(m  superior  strait. 
Ccphnlic  pruniiriciti'c  ou  tha  left  side  (IMatr  XI}. 


Whenever  the  back  of  the  child  is  felt  on  the  right  side  of  the  mnthor, 
the  possibility  of  a  right  posterior  position  sliould  always  be  borne  in  mind, 
as  it  occuns  nearly  ur  quite  aa  frequently  as  the  ri^bl  anterior  voriet)*.  It 
should  also  be  fcmembered,  whenever  the  small  parts  are  distinctly  felt 
in  the  anterior  portion  of  th<t  Hhtlnnien,  that  one  lias  in  all  probability  to 
d<'al  with  a  poffterJor  ponitiou,  nioi*e  esjiLx-Jally  in  tliL-  rare  iustauecs  ia 
which  the  occiput  occupies  the  hollow  of  the  sacrum.  In  the  less  frequent 
left  posterior  positions,  palpation  give^  similar  reeuUs,  except  tliat  the 
back  is  felt  in  the  left  flank  and  the  Hinall  parts  and  ceplialie  promlucuce 
are  found  on  the  ri^ht  side  of  the  abdomen. 

On  vaginal  touch  in  the  right  posterior  position,  the  sagittal  suture 
occupies  the  right  oblique  diameter,  the  small  fontanelle  is  felt  opposite 
the  right  sacro-iliac  syncliondrosis,  the  large  fontanelle  being  directed  to- 
wards the  k'ft  ilio-jH'ctincal  eniLueuce,  while  in  the  left  position  the  re- 
verse obtain}).  In  many  cases,  in  the  early  part  of  hibour.  owing  to  imper- 
fect flexion  of  the  head,  the  large  fontanelle  lies  at  a  lower  level  than  in 
anterior  positions,  an*!  Is  more  readily  felt. 


1^^ 


Flo,  £42.— DiADRAH  aiiuwuEo  Child  ir 

L.  0. 1.  r. 


Fto,  249.— Di  An  HAW  HiDiwiyo  Ciiilh  ik 
K.  0.  I.  K 


On  auscultation  the  heart  is  heard  in  the  right  or  left  flank  of  the 
mother,  according  as  one  has  to  deal  with  a  right  or  left  position.  But  it 
should  be  renicmhrrcd  lliat  in  tlie  right  posterior  position  the  heart  sounds 
are  occasionally  transmitted  through  the  tlioj-ax  of  the  child,  and  are  best 
heard  either  in  the  middle  line  or  slightly  to  the  left  of  it.    This  is  due  to  a 


I    1 


Tw.  944. — DiAOKAH  anowtyo  ANnmon  Bota> 
TlOW  FKOH  L.  0.  L  I'. 

Mechanism. — In  the  vast  majority  nf  nfd  pi  to-posterior  prp-arnfiitifmB 
the  mechaniem  of  labour  is  IdeDtical  with  that  observed  in  the  nnft'rior 
Yarieties,  except  that  thu  opciput  hns  to  rotate  From  the  rei^LoiLotiba  sacro- 
iliac syncliouJrosis  to  the  symphysis  pubis,  iustead  of  from  the  ilio-pec- 
tinoal  eminence — tlirfiugli  J^35  degrees  instead  ol  45  degrees. 

Not  infrequently  intcmal  rotation  does  not  talte  place  until  the  pcri- 
nffiiin  begins  to  biilgp,  Rn<l  occa.^ionally  docs  not  ocrur  at  all,  apontaneoufl 
labour  beiug  then  out  of  thu  question  unless  the  child  is  very  small.  This 
movement  usually  requires  considerable  time  for  its  completion,  bo  that 
there  reeults  a  not  inconsiderable  prolongation  of  labour.  Varnii'r  has 
compared  the  duration  of  labour  in  400  caaea  of  occiput  (rasterior  with 


Fi«.  941. — Dt&oiuji  fliioirtKa  romaios  Ruta- 
noK  VKOM  L.  O.  I.  P. 


Fio.  347.— DuoRAM  snoimia  ronKHioR  Bota- 

TiiiK  nuiu  K.  O.  I.  P. 


that  of  660  caaes  of  occiput  anterior  preswntatinn,  and  found  that  it  aver- 
aged three  hours  and  siAlecn  minutes  to  one  hour  jind  fifty  minutes  longer, 
according  as  the  patient  was  a  primiparous  or  multiparous  woman. 


In  a  small  percentage  of  casea  the  occiput,  instead  of  rotating  antcri- 
orljr,Tnnis  (owanls  tlie  sacniin,  so  that  it  eventually  occupies  its  concavity. 
AccorGing  to  West  this  occurs  in  3-pti'  cunt  of  the  caacs,  while  Varnier 
and  tJie  w^fitci-  have  noted  it  in  3  per  cent  and  8.79_per  cent  rt'sptjetivelj. 
Jn  many  instances  it  is  ditlicult  to  explain  why  posterior  rotation  occurs; 
but  when  the  head  is  imperfectly  flexed,  the  large  fontanelle  occupies  a 
lower  level  than  the  small,  whence  it  would  appear  that  the  portion  of  the 
head  which  remains  lowest  is  the  one  which  rotates  anteriorly. 

After^the  occiput  has  rotated  into  the  hollow  of  the  sacrum,  the  child 
mav  h'p  Iioni  in  one  of  two  ways. /.Ordinarily  the  hpad  breomos  markedly 
fU'-\('i  !iii<l  I'liL^lhencd  in  its  mento-orcipital  diameter  and  cveulualiy  the 
region  just  aulfrior  to  the  lar>re  fontanelle  impinKCs  upon  the  lower  mar- 
gin of  the  symphyfiis  pubis,  after  which  the  occiput  is  slowly  pushed  over 
the  anterior  margin  of  the  perinsHni.    Tlien  by  a  movement  of  uxtmiitt>Q 


Fio.  849.— Uhcal  McrnAiriftit  or  I>cuTX8r  or  I1ku>  wmt  OoctrcT  IK  UoLLOv  or  fiACMOt. 


the  ocjjiput  fallfl  backward,  and  the  brow,  nose,  mouth,  and  chin  appear 
successively  under  the  symiihysis.  After  the  birth  of  the  head,  external 
rotation  and  expulsion  of  the  body  occur  in  the  iisiml  manner. 

p  According  to  Sentex,  Winckcl,  Weiss,  and  Miiller,  the  head  is  occa- 
sionally horn  by  another  niechauii-ni,  which  comes  into  play  in  those  cases 
m  whitli  piirtiul  extension  persists.  Under  such  circumstances  the  brow 
appears  at  the  vulva,  and  while  the  root  of  the  nose  impingcfl  upon  the 
aymphysis,  by  a  movement  if  ^TJnr  'be  brow,  bregma,  and  occiput  suc- 
cessively pass  over  tile  perina-uni.  until  finally  the  face  ."ilips  out  from  tmder 
the  symphysis  pubis.  This  mechanism  approaches  closely  to  that  observed 
in  brow  presentations,  and  is  nmch  more  difEcult  than  the  one  just  con- 
sidered, and  i«  more  liable  to  lead  t<)  tears  of  the  maternal  soft  parts,  since 
it  is  evident  that  in  the  first  instance  the  vulva  is  distended  by  the  8ub- 
occipi to-frontal  diameter  of  the  head,  and  in  the  second  by  the  occipito- 
frontal, which  measure  respectively  10.5  and  11.75  centimetres. 


OBSTETRICS 


Prognosis. — U  is  generally  believed  that  occipito-poaterior  offer  a  much, 
more  gloomy  prognosis  than  occipito-anterior  presentations.  This  is  proba- 
bly due  to  the  fact  that  Mtturit'i'aii,  Sinellie,  and  all  the  early  iiuthoritiea 
taught  that  in  eiieli  ciiseB  the  ocelpul  always  rotutt^d  into  the  hollow  of  Ihe 
uaerutii.  It  i«  true  that  Kaegcle  showed  that  posterior  rotation  vvas  ouly 
of  exueplional  occurrence,  and  that  in  the  vast  niiijority  of  cases  the  occiput 
rotated  anteriorly.  But  in  spite  of  his  teft<-hin^'s,  the  okler  views  still  pre- 
vailed. Thus  ('apuron,  in  1833,  taught  that  si)umanijou8  delivery  could 
not  take  pUice;  and  Tamicr,  while  admitting  the  correctness  of  Naegelc'6 
eonelusions,  neverthelcs*!  taught  tlint  the  prognosis  was  always  serious,  for 
even  when  imtcnor  rotation  ocrnrrcd.  the  diirntiim  of  lahoiir  was  markedly 
increajti-d  and  the  maternal  and  fu-'tal  mortality  augmented. 

A  comparatively  large  experience  with  this  class  of  cases  has  led  me 
to  discount  somewhat  thef»e  gloomy  views,  and  to  regard  the  occurrence 


7m.  tit.— Uii'AL  Mi:i.iiAXi!<u  \>t  Dkuvekv  or  Hkad  wtrii  UcLiPur  in  IIulluw  or  Saoroil 


of  posterior  presentMtions  with  equanimity.  Hforeover.  in  view  of  our 
uniformly  gi>ad  nvultn,  I  do  not  consider  it  adfisahle  to  nttcuipt  to  con- 
vert them  into  other  positions  during  the  courw?  of  labour,  except  when  the 
forceps  is  to  he  applied.  It  is  true  that  labour  is  somcwliat  prolonged  in 
these  ca8e»,  and  inslrumental  interference  is  rmpiireil  more  frequently — 
in  10  per  cent  of  the  caac-s,  according  to  Varnier,  as  romparf»<i  with  3.(5  ]>or 
cent  in  anterior  presentations.  In  281  cases  in  which  delivery  occurred 
Bpontaneouflly  or  waf  aided  hy  forceps,  we  hnrl  no  maternal  mortality  di- 
rectly attrihntalile  to  the  jmsferior  position,  and  oidy  one  child  was  Ioi=t. 
Even  when  the  oceiput  rotates  into  the  hollow  of  the  sacrum,  the  prog- 
nosis is  not  so  very  bad,  as  in  the  majontj  of  cases  spontaneous  delivery 
occurs,  being  noted  By  Vaniier  in  30  out  of  SS  cases.  No  doubt  when  the 
occiput  remains  ponterior  then*  is  an  increased  tendency  towards  perineal 
teaj-s,  which  is  particularly  marked  when  the  head  is  bom  hy  the  less  fre- 
quent mechanism.    But  to  my  mind  the  main  cause  of  the  dread  in  which 
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rior  presentations  arc  held  is  the  fact  that  they  frequently  escape  rcc- 
ognition^  aud  accordingly,  when  for  any  reason  operative  deliveiy  becomes 
necessary,  the  ftircfps  is  applied 
improperly — that  is,  aa  iu  occipi- 
to-antcrior  presentations. 

When  occipito-posterior  pres- 
entations have  descended  into 
the  pelvis,  it  is  my  practice  to 
leave  them  to  Nature  as  long  as 
possible,  and  to  interfere  only 
vhen  ahstolutcly  necessary.  But 
when  convinced  thai  the  best  in- 
terests of  the  mother  and  cfiild 

will  be  subserved  by  i)n»mpt  de-  Via.  an. 

livery,  forceps  should  be  applied 
according  to  the  directions  which 
will  be  given  in  the  apprnprijite 
chapter.  On  the  other  hand, 
when  llie  head  is  arrested  at  the 
superior  strait  in  a  posterior  posi- 
tion, version  should  be  resorted 
to  as  soon  as  one  is  convinced 
that  spontaneous  advance  will 
not  occur,  provided,  of  rourRc, 
that  the  operation  is  feasible  and 
is  not  coalra-indicated  by  dispro- 
portion between  the  size  of  the  ki^.  aai. 
head  and  the  pelviR. 

Changes  in  the  Shape  of  the 
Head.— In  verti'X  prffimtiitinns 
the  child's  head  undergoes 
important  aud  elwraclcristie 
changes  in  shape,  as  the  result 
of  the  pressure  lo  which  it  is 
subjected  during  labour.  In  pro- 
longed labours  in  which  the 
membranes  have  rupturwl  before 
conipletp  dilatation  of  the  ccn"ix, 
the  portion  of  the  head  immedi- 
ately over  the  os  is  relieved  from 
the  general  pressure  existing  in 
the  uterus,  and  aa  a  consequence 
a  serous  exudate  occurs  under 
the  se^lp  at  this  p<nnt,  giving 
rise  lo  a  soft  swelling  which  is 
known  as  The  capiit  sucaedanenm.  In  most  cases  this  attaioa  a  thickness 
of  only  It  few  millimetres,  hut  in  prolonged  labours,  under  the  eircuuistances 
named,  it  may  become  very  considerable  and  effectually  prevent  the  exam- 


^ 
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Ftos.  SS4-&^3,— P■>■ftf^lIAltit^^B  up  Cam^t  Svooxda- 
Kitu;  Samb  Uw.au  at  BiNTii,  Tiiuut  aki>  Tui 
Davh  RRsi-r.cmvxi.y  aitx.h  Lauuik. 


ining  fin^r  from  distinguishing  the  various  suturt^s  and  fontanelles.  More 
usually  the  caput  ir  formed  when  the  hefid  is  in  the  lowrr  portion  of  the 
birth  canal,  and  not  infre<mentl_v  only  after  the  resistance  of  a  rigid  vaginal 
outlet  ia  ent!ountLToi].  Jt  occurs  upon  the  most  dependent  portion  o(  the 
head,  and  therefore  in  loft  occipito-iliac  positinns  is  found  over  the  upper 
ind  poeterior  extremity  of  the  right  parietal  bone,  and  in  right  positions 
over  the  corresponding  arpa  of  the  left  parietal  boup.  Hpncp  it  follows  that 
in  many  instances  after  labour  v-e  aru  euabled  to  diagnose  the  original  pres- 
entation by  the  situation  of  the  caput  siiccedaneum. 

More  important,  howevt^r,  are  the  i>lastic  changes  which  the  head  un- 
dergoes. Owing  to  the  fact  that  the  various  bonra  of  lh«  skull  arc  not 
firmly  united,  movement  may  occur  at  the  various  sutures.  Ordinarily  tlio 
margins  of  the  occipilnl  hono.  and  more  rarely  those  of  the  frontal  bone, 
are  pushed  uudt.'r  those  of  the  jcirit-tal  hones;  and  in  niany  cases  one  pa- 
rietal boue  umy  overlap  the  other,  the 
rule  being  that  the  one  occupying  the 
posteri<ir  jiosition  is  overla])p*'il  hy  the 
anterior.  These  cliangcs  are  of  markt^d 
signifieanee,  especially  in  contracted 
pelves,  wlien  the  ability  of  the  child's 
iiead  t4)  bfconip  niouldi^d  may  make  the 
difference  between  a  spoutant-ous  labour 
and  11  major  obstetrical  operation. 

As  a  result  of  pressure  the  head  also 
undergoes  a  marked  change  in  shape, 
which  consists  in  a  diminution  of  its 
suboeeipi to- menial  Hnd  oecipito-fnmtal 
diameters.  In  other  words,  it  beconiL'S 
lengthpncil  from  ehin  to  occiput  and  compressed  in  other  directions.  This 
is  clearly  sliown  in  Fig.  253. 

In  occipito-posterior  presentations,  when  the  occiimt  has  rotjilcd  into 
Ihf  hollow  of  the  sacrum,  the  frontal  bone  is  markedly  overlapped  by  the 
anterior  margins  of  the  parietal  bones,  which  leads  to  a  distinct  depres- 
sion of  that  part  of  the  head,  and  gives  some  idea  of  tlip  force  willi  which 
the  Ttpion  of  the  large  fontancUo  has  been  pressed  ugalust  the  lower  mar- 
gin ot  the  symphysis. 
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PItYSIOLOOY  OF  LAHOUR  {Continued) 

MECHANISM    OF    LABOUR    IN    FACE.    BROW,    AND 
BREECH    PRESENTATIONS 

Face  Presentations. — Tn  mento-iliac  presentations  tbejieatl  is  niarketlly 
k'nileil,  w)  thiLt  llic  oc-ciput  is  in  coutaL-t  with  the  back,  whilp  the  fiice 
looks  duwu\vuri.l.  I'iminJ,  in  an  analysis  nf  J>$,03G  eases  uf  labour,  found 
374  face  presentations,  a  percentage  of  0,i4ie£_cent — that  is,  1  in  cvciy 
SSO  cases. 

The  face  BiQ?l__freqiirutly  occupie8_the  rjght  ol>!i(|ue  diaractf r  of  the 
pclvia,  so  that  tJie  cliin  is  directed  either  towards  the  left  ilio-pectmcal 


1^ 


;:^ 


k.— tluaaAH  miKirtxa  i'ttnmov  ur 
C«n*  m  U  U.  I.  A. 


C)iii.D  IN  K.  M.  I.  A. 


«c  the  ri^ht  aacro-iliac  synchondrosis.     Accordingly,  the  left 
MIfffior  and  right  mento-iliac  posterior  are  the  varieties  usu- 

iteted  that  face  presentations  do  not  exist  durin);;  prcg- 

<}ri£Ul  to  extension  of  the  head  at  tlie  superior  strait 

r,  although  Mme.  Tja  Chapelle,  Naegele,  Spfegnlhcrg, 

Fktix,  and  others  have  described  inBtanees  iii  whicli 

im^  pregnancy.    These  arc  designated  as  primaiy. 
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in  contradistint^tion  to  the  much  more  freqiient  secondary  face  presenta- 
tions. 

Diatjttosis. — In  the  left  mepto-iUac  anterior  variety,  palpatiuu  gives  the 
following  data: 

First  manoeuvre:        Breech  m  fundus. 

Second  coitiictiirn!:  B«uk  in  ihn  riglil  aiid  p4:i<tUTinr  purtioti  vt  t1i(>  abtlotneti.  utid  din- 
LiiiL-tly  felt  inily  in  its  iij)jj(.-r  iKirtiun ;  »ma\\  jjjirls  in  U-Ct  uod 
airti'rinr  jiortitin  of  ihi*  abdoinvn. 

Thinl  nianopiivre :        Mnrkeil  (>cphali<^  pi'omitieiioe  on  right  side. 

Fourth  monoiiirrA  :  Marked  cpphulii?  proDiineitco  uii  right  xlile  ;  fingpri  can  be  depressed 
Ueoply  ou  left  (Plate  XU). 

The  reverse  holds  good  in  the  ri^ht  posterior  variety.  The  cliaracter- 
istic  8igiLia.tlm.t-the  cephalic  prominence  can  he  jmlpated  on  Uic  same  fiidc 
_as_the  back,  the  latter  being  diatinctly  felt  only  in  the  neighbourhood  of 
the  breech. 

On  vas'iittl  touch  the  face  is  found  in  the  birthcanal,  and  the  variety  of 
presentation  is  diacmoserl  by  the  differentiation  n{  thn  vnrioim  features, 
the  iT}piitb  nml  uos*',  malar  hoiu^s  ant]  orbital  ridges  bt-'iEg  the;  distinctive 
points.  In  the  kft  anterior  variety,  the  cliin  occupies  the  anterior  and 
the  brow  the  ))osterii)r  extreiuity  of  the  ripht 
oblique  diameter  of  the  pelvis,  while  in  riglit 
posteriiir  position!*  the  reverse  obtains. 

On  augeultation_|he .heart  spuuds  are  licanl 
bfilsj.WLthc  umbilicus  on  the  side  of  the  abdomen 
over  which  the  snirtll  parhs  are  felt;  in  other 
wonla,  they  are  tratij^ndtted  tbrou;;h  the  tho- 
rax. The  only  ^itiu;f  cuitditioii  in  wjiieh  this 
oKsen'ation  ohtiiinfi  ia_  in  brow  prosontations, 
aud.iiilhmarfi_c*i>*s  of  occipitoposterior  pres- 
enlatioim  iii  which  J^k?  KeaiTis  partmllj  ex- 

CM^toiiaa.— The  causes  of  face  presenta- 
tinna  are  luflniXald,  and.  rouphly  speaking,  arc 
alTonk'd  by  any  I'actur  teudinj;  tt>  trin;;  aligut 
extension  or  In  priivcnt  flexion  of  the  head. 
Thus,  marked  enlargement  of  _  the  ncclt  or 
thorax,  eoila  of  cord  about  the  neck,  or  apaatie 
contraction  of  Ijie  _cervictil  niuseWs.  may  act 
in  this  way.  Apain.  it  is  well  known  that 
h.emicephalic  children  Ufiually  present  by  the 
face,  as  the  wsult  of  Ihe  faulty  development 
of  the  cranial  vaidt. 

Hecker  pointed  out  that  face  presentations 
were  occasionally  due  to  an  elongation  of  tlie 
occipital  portion  of  the  head — tlplirh/irtphrthis. 
most  children  that  are  born  by  the  face  have  heads  of  this  character,  but 
the  fact  that  they  usually  resume  their  normal  ahape  a  few  days  after 


I'U. 


_  -U,       I  ;  ilL.'i  j;  -'1    .\  j.i  k  ^  ALs- 
uia  Kacs  PREHEirrAnox. 


There  is  no  doubt  that 
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Fto.  23i.— DouoiiocxrirALio  IUai'  w.-- 


Ulll^XCII 


labour  shows  beyond  question  that  the  deforuiity  is  the  result  rather  than 
thsL-Uause  of  the  .presentation.     Zweifi'l  ilclivertil  by  ('ffsiirfiiii  spc.Jicm  a 

dolicliocephulic  child,  nliicli  bad 
presented  by  the  breech  before 
operation,  and  considennl  that  this 
ca«('  demonstrated  tht!  poasibility 
of  the  existence  of  u  primary  doli- 
chocophalus;  but  Fritst-h  nnd  most 
observera  contend  that  the  pecu- 
liar shape  of  the  hi'od  resulted 
from  pretisure  exerted  upun  it  by 
the  fundus  of  the  uterus.  On  the 
other  haiiil,  Jellinj^hauK  and  Gesa- 
ner  have  recently  reported  cases 
which  they  believe  support  the  oripinnl  theory  of  llecker;  and.  on  llie  whole, 
it  would  seeni  jirobabh'  that  sueb  a  condiliLin  may  occasionally  bear  a  causal 
relation  to  fact?  preseutalionrt. 

AujLiactor  which  interferes  M-ilh  cnga^tnient  of  the  head  favours  the 
production  of  face  presentations,  and  nccordinjily  we  find  that  tliey  occur 
more  freqiierlly  wlien  tlie  pelvis  is  contracted  or  tiic  child  rery  large.  It 
is  therefore  an  excellent  praetical  rule  to  bear  this  latter  possibility  in 
mind  wiiencver  one  meets  with  lack  of  engagement  in  a  nonaal  pelvis. 

Matthews  Duncan  di- 
n^ctt'd    attention    to    the 

most   frequent   cause  of  ^_^         \ 

face    presentations — 
namely,  an  oblitjue4iQ_8i- 


THAT   IX   Face    rrtEsEKTATtUitS 

rns    Otrcirirr    m    ihk    Uiku 
Bkc  or  lUsAti  Lktkk. 


Fin.   £S4I.— DlAURAS   ILLl^RTKATIilU    lulHilMlKILmr  OF  LaBOPII 

tir  Fa<7k  I'ltKiistrrATtoBt  wbu>  THk   Ckik   i»  itixscn.T 

rOfTKKIOK. 


iion  of  the  utcms,  which  perauLs  the  cbibVs  back  to  sag  towards  the  side 
to  which  the  vertex  lies.    He  pointed  out  that  uniler  such  circumstances 


four  limes  moro  frt*qnent  than  right  occipi to-posterior  presentations,  tho 
mmi;  two  varietieH  of  face  prcauutation  occur  with  almost  c<]^uul  frequency. 


950 


OaSTETRICS 


That  nuiltiparily  would  naliiraUyJai'Oiir  the  pioduction-of-tbis  condition 
ift  eyjJent,  siuct  lax  abdotuina!  nalU  allow  the  ulenm  tti  fLssuint!  an  oblique 
position.  Thius  Pinani  and  Wiiit-kcl  statf  that  60  per  CL-nt  of  their  cases 
occurred  in  muUiparous,  and  only  40  per  cent  in  primiparQiis  women. 


v-K 


l.ce/afe^A/£ 


Tio.  282.— DiAOHAW  iHowmo  Uiuviiit  ot  Heai>  iv  Fa^i:  J'KEAEViATicDf. 

Merhanixm. — As  face  are  usually  derived  from  vertex  presentations,  it 
is  apparent  thai  the  former  arc  but  rarely  observed  in  a  fully  develojwd 
state  at  the  superior  strait,  where  the  brow  generally  engages,  while  the 
face  descends  only  after  further  exteoaioo. 


/.9(*-tvc0a,- 


FlO.  448.— DlAOKAK   BHOWIMO    Du.lVBRT   OF    HbaO   IK    FaCK   PnEMKNTATK^K, 

The  mcchaniem  in  these  cases  consists  of  the  tardjmlj^QSisazids—^- 
scent,  internal  rotation  and  flexion;  and  the  nr^ssarti^  m/>vfmenis — extcnaion 
and  external  rotation,  'i  Descent  ia  brought  about  by  the  same  factors  as  in 
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vertex  presentations,  while  exiemion  results  from  the  rclatioii.  ylucli  the 
body  of  tlie  clijld  beare  to  its  head,  tlie  latter  being  converted  as  it  were 
mEo  a  [wjj::jiriijHid_!yviT,  the  Icmgcr  ami  of  which  extends  from  the  occipital 
condyles  to  the  occiput;  eo  tiiat  when  i-esi&tancc  ie  eucouiitijrL'J  the  latter  is 
pushed  ii[rtvanl,  while  the  chin  descends  (Fig'.  258). 

hilernai  rt'iQiion  has  for  its  object  the  rotation  of  the  face  in  such  a 
manner  vks  lo  briii;?  the  elun  under  the  gymphyais  pubis,  since  otherwise 
mtnral  delivery  cannot  be  accomplished.  Only  in  this  wny  can  the  neck 
subtend  the  posterior  surface  of  the  symphy- 
sis jHihis;  wfiereain,  iC.tlie  cliiii  be  directed 
[msU'riorly,  tht!  short  neck  must  subtend 
ihc_  anterior  surface  of  the  sacrum,  which 
ineiisiiri'A  VI  ri-niiinp.li-pH  in  Imij^lh.  wlien  the 
birth^of  tile  head  is  m&uifeaLly  impoi$»ible 
uiiles.*-thc  ehoiilders  can  enter  the  pelvis  at 
the  Siimo  time,  which  is  possible  only  with 
verj-  arnall  or  premature  children  (Fi^.  '<;.'>{>). 
'  After  anterior  rotation  the  chin  and 
mouth  appear  at  the  vulva;  the  under  sur- 
face of  the  chin  becomes  stemmed  against 
the  aymphysi**,  and  the;  head  is  delivered  bv 
a  moveiTicnt  of  flexion,  thu  nose,  eyt.'S,  brow, 
bregma,  and  occiput  appcarinp  in  pucccs^iion 
ov?ir~fhB~anteri()r  martfia  of  the  perinjeum 
(Kigs.  361,  262,  and  263).  After  tlie  birth 
of  the  head  the  occiput  saps  backward  to- 
wanls  the  anus,  ami  in  a  few  moments  exhrngl  rot^lion  occurs,  the  shoulders 
being  bom  as  in  vertex  presentations.  — -       — 

In  a  smaU  number  of  cases  iulemal  rotation,  instead  of  occurring 
anteriorly,  may  take  place  towards  the  hollow  of  the  saenira.     Under  sueh 

ciretimstanies,  for  the  ri^asons  given 
above,  tht'  hirlh  of  a  niirnial-sizuil  child 
is  impossible. 

In  nienfo-iliflc  prr^sentations  the  face 
heenmea  distorted  owinjr  to  the  efTiisinn 
of  xcriim  beneath  thr  sltin,  whitrh  when 
marked  completely  obliterates  the  fea- 
tures anil  is  very  likely  io  cause  con- 
fusion with  a  breech  prcfieiitalion.     At 
the  same  time  the  inkuU  uuder^ues  con- 
aidLTalile  mnuldin^,  whTcTTlffinftnifesfed 
■by  an  iniTi'iis*^  in  Ien)r1h  irf  tlu^  mento- 
oceipital  dianipler  and  a  diminution  in 
the  vertiriil  diamfters  of  tlie  head. 
Pro'jnosis. — Until  (lie  latter  part  nf  the  eiijhteenlh  century  face  prn«- 
entations  were  ooneidered  extremely  unfavourable,  and  most  authorities 
adviwH]  their  ennvcrsion  into  some  other  variety.     But  about  that  time 
Deleurye,  in  France,  and  Zeller  and  Boer,  in  Austria,  pointed  out  that 


Fto.  2M. — SnuKixu  DiBToRTiux  ur 
Fack  AfTKR  DxLiVKnr  ■»  Faos 

PltX»KMTATI«X. 


OBSTETHIdS 

nipat^f  thenj, would  end  eponfanoouiil^  if  luft  alone,  the  latter  author 
stating  that  he  had  observed  spontaneous  labour  in  79  out  of  80  cases, 
aud  had  applied  forceps  in  onl^'  a  5in<;lc  instance. 

Owing  to  tlie  excessive  distention  of  the  vulval  outlet  by  the  greatest 
circnnifiTcncc  of  the  head — tlie  menlo-uccipital — detp  tears  of  the  peri- 
natuin  are  of  Xrequent  occun-cnco;  and  owing  to  the  prolonggjipu  of  labo.ur 
the  foetal  moxtalitj  as  niarkgdlj  increased,  being  usually  estimated  at  about 
14  per  cent,  thnugli  Wei^s  lost  only^nut  of  78  children  ("j.l  per  rrat). 

In  dealing  with  face  prt'scuUtioiiB  it  dliould  always  be  borne  in  mind 
that  iiittJiialjotation  does  not  occur  until  thcx'^'^i^'-^-^P'" '?  ^'*^ll  distended 
by  the  advancing  fact-;  and  fn-qii^nily,  when  the  chin  is  obliquely  posterior, 
it  docs  not  take  place  until  the  obstvtriciau  has  almost  abandoned  hope  of 
its  occurreme.  \or  should  it  be  forgotten  that  the  face  must  occupy  a 
lower  level  than  the  vertex  before  one  can  feel  assured  that  tlie  greatest 
circumference  of  the  hwid  has  passed  through  the  superior  strait.  This 
can  be  readily  apprceiateU  from  a  study  of  figs.  36fj  and  S67,  in  which  it 
is  seen  that  the  distance  from  the  parietal  boss  to  the  vertex  is  only  3  centi- 
metres, whereas  a  line  drawn  from  the  same  point  to  the  face  will  measure 
7  centimetres. 

Tnatment, — In  the  anterior,  varieties  spout wcous  delivery^  is  the  rule, 
and  even  when  the  chin  is  obliqii^ely  posterior,  anterior  mtation  usually 
occurs,  aUhtiugh  often  not  until  a  ven,'  late  period.  Tri  view  df  the  serious 
prognosis  attending  its  failure,  an<i  pnrlieularly  vcheu  the  face  rotalos  into 
the  hollow  of  the  sacriuu,  in  appropriate  cases  an  attempt  should  be  made 


Flo.  2**.— DlAORAM  Sllr>wl!fO  TIIA1  WTICM  Till 
VXXTXX  19  OH  TUB  lj»K  J»INt.<4A  TIIR  ImIIIAL 
SriyB9.    THE     iiKKATEfrT     DlAMETKB     Of     TIIK 

IIkau  iia*  F*MKr>  niK  HirHRiuu  Stiiait. 


KlO.  WT. — DUOKAII    HII'iW-INO   THAT   WllkK   nil; 

Kacx   It*  oy   THE   I^vxL   or    tmn   Iaciiial 
IIkai)  is  mi.i.  Abovk  tiis  Sri-RKi»it  !:Jtiiait. 


to  substitute  a  verles  presentation.  When  the  face  is  not  deeply  engaged 
this  can  he  readily  accomplished,  either  by  pushing  up  the  chin  or  by 
making  ti-action  uinm  the  oecijmt, 

WTien  the  chin  is  directed  anteriorly,  attempts  at  conversion  are  not  ad- 
visable, as  they  Mould  merely  substitute  an  piccipito-poaterior  position, 
which  is  but  sliglitly  more  favourable  than  the  original  face  presentation, 
not  to  speak  of  the  increased  danger  of  sepsis  to  which  the  woman  must 
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neceasarily  be  subjected  during  the  nianceuvre.  Ip_pbliqneljr  posterior 
Qositions^on  the  other  hand,  conversion  is  urgently  jndicati^d,  and  should 
be  attempted  as  soon  as  the  condition  is  recognised  and  the  degree  of 
dilatation  of  the  e<'rvix  permits.  Under 
these  circumstances  the  uutavourable  nien- 
to^posterior  ia  converted  into  a  favourable 
bccipi to-anterior  presentation. 

From  time  to  lime  numerous  methods 
have  been  su^'^restcd  for  this  purpose,  the 
oldest  and  most  effectual  being  the  follow- 
ing, advocated  by  Baudelocque  and  rtfvived 
by  Thorn,  Weiss,  and  others:  Attempts  are 
made  to  push  up  the  chin  by  two  tin^jers 
introduced  inio  the  vagrJna;  iLthi.s  does  not 
succeed  the  patient  is  anit')i>thetizcd,  the 
whole  hand  introduced,  and  the  head  dis- 
lodged, after  xvhich  the  vertex  it*  {jraspei] 
and  drawn  down.  At  the  same  time  the  ex- 
ternal hand  of  the  oi>erator  or  t]»e  assistant 
carries  the  hack  in  the  opposite  direction, 
so  as  to  facilitate  flexion.  Very  excellent 
rvsullii  have  In-en  oblaiue<l  by  this  manu-'u- 
vre.  and  its  adoption  in  suitable  cases  can- 
not be  too  strongly  recommended. 

Schatz  sugj:este«I  the  method  of  external 
manipulation  pictured  in  most  text-books, 
by  which  the  vertex  is  sulwtituted  for  a  presenting  face.  This,  however,  is 
rarely  available,  iniiamuch  as  the  presentation  does  not  become  well  devel- 
oped until  after  engagement  has  occurred. 

If  the  face  be  too  deeply  engaged  in  the  pelvis  to  admit  of  the  j^itdfh 
locque  man<euvrp,  the  patient  should  be  let  alone  and  drst-ent  allowed  to 
take  place,  in  the  hope  that  anterior  rotation  will  occur  when  the  face 
reaches  the  pelvic  floor.  If,  however,  this  does  not  take  place  after  a  reason- 
able delay,  forceps  shouhl  he  applied  in  the  manner  to  be  d<\scribed  later, 
and  an  attempt  made  to  rotate  the  dun  to  ita  mi<errtir  position;  finally,  if 
tTiis  fails,  llie  only  resource  lies  in  ccaniffltomj';  although  symphyseotomy 
has  been  suggested  by  Davis  in  such  cases. 

When  the  chin  is  situated  directly  posteriorly,  and  attempts  at  con- 
version have  failed,  podalic  version  should  be  performM  as  soon  as  the 
condition  of  the  cervix  trill  permit;  hut  if  (he  face  l>e  so  finidy  engaged 
that  it  cannot  he  puahwl  up  under  anaesthesia,  craniotomy  or  symphyse- 
otomy must  be  resorted  lo  as  soon  as  the  patient's  condition  calls  for 
delivery.  The  former  has  been  repeatedly  practised,  but  so  far  as  I 
know  no  one  has  as  yet  performed  symphyaiolomy  nnder  the  circum- 
stances. 

Brow  Prewntationa.— Tn  brow  presentations  the  head  occnpies  a  posi- 
tion niKlway  lM.'twpen  flexion  and  extension;  hence  the  portion  sitnated  be- 
tween the  orbital  ridge  and  large  fuutauelle  presents  at  the  superior  strait. 


Fi«.  2«?.— I>iAe»*ii   wiownra  Zhacc* 

■>r  X  Faitk  i>tu  a  Vrktkx  Pitsa- 
KXTATicis  uy  TntiRit'e  Makikuvki. 


J. 


Fib.  S89. — Di*<ikam  midwixa    I'uetnox   ur 
UiitLD  IX   Lsrr  Ain-BBtos  Bkow  Pu»> 


yio.  270.— DiAiiKAM   enoKiKo  Puimtihn  or 
Child  tn  Riairr  FoncRioH  Briiv  ?rks- 

IXTATIOJT. 


either  n  face  or  a  vertex  presentation.  It  is  generally  atated  that  pcrsistenL 
brow  presentations  occur  once  m  every  1,500  to  1,750  casus,  though  von 
Wcijw  observed  one  example  in  every  1,000  cases. 

The  cauaes  of  this  presentation,  which  have  been  carefully  studied  by 
Ahlfetd,  an*  praetjc'ulW  identictil  with  those  giving  rise  to  face  presenta- 
tions, and  depend  upon  any  factor  which  inlerftTus  with  flexion  ur  pro- 
motes extension  of  the  head.  Jn  twin  pregnancies  not  infrequently  one  or 
both  ehihln^n  may  present  in  this  manner,  and  Ahlfi-hl  inaintjiins  that  tlm 
anlfriursiirfnccK  of  llic?  two  rtrtuscs  coming  in  c«ntn<'t  inutuiilly  ilisturb  the 
normal  flexed  attitude,  m  that  extension  is  facilitated.  Usually  the  brow 
is  directed  towards  one  or  other  cxtreniity  of  the  right  oblique  diameter  of 
the  HUpiTJor  strait,  and  accordingly  the  left  anterior  and  right  posterior 
varieties  an-  the  tmcs  most  frequently  eurouutert'd. 

Jtiagtums. — The  presentation  can  be  recognised  by  palpation  and  vagi- 
nal touch,  though  the  data  obtainable  from  the  first  are  not  so  char- 
acteristic as  in  the  more  conmum  prcsrntntions.  The  cDndition  of  affairs 
is  found  to  be  very  similar  to  that  ubscr\'cd.  in  face  presentations,  except 
that  the  cephalic  prominence  is  less  marked  on  the  side  of  the  hack,  while 
the  resistance  offered  by  the  chin  can  he  felt  on  the  same  side  as  the  small 
parts.  On  vagijial  touch  the  frontal  and  the  anterior  porliuu  of  the  sagittal 
suture  are  encountered  in  one  of  the  oblique  diauictei-s,  at  one  end  of  which 
the  large  fontanelle  or  the  portion  of  the  skull  just  posterior  to  it  may  be 
felt;  while  at  the  other  the  orbital  ridges,  the  root  of  the  nose,  and  the  eyes 
may  be  distinguished.  Ordinarily  it  is  not  possible  to  palpate  the  mouth 
or  chin,  for  when  these  are  viilbin  reach  we  have  to  deal  »vith  a  face  pres- 
entation. 

Affr)iani.im, — Tlie  mechanism  of  lalxMir  in  brow  presentations  dillers 
materially  wilh  the  size  of  the  ftetus.    ^VhUeld  and  most  observers  have 
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fitated  that  this  is  most  frequently  below  the  normal;  whereas  V^'eim  main- 
tarns  tliat  large  childreu  are  the  rule.  In  the  former  case  the  course  of 
labour  as  a  rule  ia  quite  easy,  while  in  the  latter  it  is  uaiially  ver}*  diflicult. 
The  caiiae  of  the  dillieuliy  is  apparent  when  we  consider  that  the  diiiracter 
of  the  head  which  must  engage  at  the  superior  t-trait  is  the  monto-occijiital, 
and  that  engagement  is  therefore  imj)Oj»tiihle,  unU'SS  the  child  is  of  small 
size,  until  aft^r  marked  mouUling  hoe  takc^u  plar.e,  hy  which  the  nienio- 
occipital  diameter  has  become  diminished  and  tlie  fro u to-occipital  increased 
in  length. 

After  moulding  and  descent  have  occurred  the  brow  usually  rotates  an- 
UTiorly,  and  the  forehead,  orbital  ridges,  and  root  of  the  nnsc  appear  at 
tiie~vulTa.  One  of  the  superior  maxillary  bones  then  becomes  slenuned 
against  the  inferior  margin  of  the  symphysis,  and  the  rest  of  the  head  is 
born  by  a  inovenient  of  cMrcirip  flexion,  the  brow,  brogmii,  and  occiput  ap- 
pearing in  succession  over  the  anterior  margin  of  the  periua^uiu.  After 
the  birth  of  the  occiput,  the  mouth  and  chin  descend  from  behind  the 
pubic  arch  by  a  movement  of  extension.  In  other  words,  we  have  a 
rapchunisni  somewhat  siniilar  to  that  observed  in  the  less  frecjuimt  mode 
of  dt;Uvery  in  the  ease  of  |iosterior  occiput  presentations,  which  have  ro- 
tated into  the  hoUow  of  the  sacrum. 

As  has  already  bfcn  pointed  out,  a  large  chihi  cannot  pnter  the  birth 
canal  without  eonsidcnible  moulding  of  the  head.  This  adds  materially  to 
the  length  of  labour  and  results  in  the 
birth  of  ehtldron  with  characteristically 
deformed  heads.  The  caput  is  found 
over  the  forehead  and  extends  from  the 
orbital  ridges  to  the  large  fontanelle. 
and  in  many  cases  is  so  marked  as  to 
render  diagnosis  by  vaginal  tuucli  al- 
most impossible.  In  these  cases,  as  is 
shown  in  Fig.  271,  the  forohoad  is  very 
prominent  and  square,  the  nu-uio-oc- 
cipital  diameter  being  diminished  and 
the  fronto-opcipital  diameter  increased 
in  Ipngth. 

Proijnmis. — The  outlook  in  persist- 
ent forms  of  brow  presentation  is  gen- 
erally considered  to  be  l)ad,  unless  the  fo'tus  be  small.  In  the  transient 
varieties,  of  course,  it  depends  upon  the  jiresentation  which  ultimately 
results,  and  whether  the  faee  or  vertex  euters  the  bhlh  eauid. 

Rational  methods  of  treatment,  and  more  particularly  stricter  attention 
to  aseptic  technitiue.  have  h^l  to  a  marked  imjirovenienl  in  the  prognosis. 
Thus  Ahlfcld,  Kritsdi,  and  Budin  (isr;i-'^t;)  collected  ;U  i-ases  with  2 
maternal  and  t  fa-lal  deaths,  I  of  which  were  directly  due  to  the  presenta- 
tion. Weiss,  on  the  other  hand,  has  recently  reported  ii9  cases  from 
Braun's  clinic  in  Vienna,  without  a  death  of  ftetue  or  mother. 

Trfaimeiif. — If  the  brow  be  recogniacd  at  the  superior  strait,  the  treat- 
ment will  vary  according  as  the  presentation  promises  to  be  transient  or 
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persistent.  The  former  should  be  left  alone  if  the  bi-ow  be  anterior,  as  it 
will  become  converted  into  a  mento-anterior  prosentdtion,  and  the  child 
will  probably  be  bom  spontaneously.  On  the  other  ban*!,  if  the  presenta- 
tion uppcara  to  be  persistent,  and  even  in  transient  cases  with  the  brow 
posterior,  attempts  at  conversion  should  be  niade  before  the  head  has 
undergone  any  great  degree  of  moulding — that  is,  as  soon  aa  the  first  stage 
of  labour  is  completed.  If  the  brow  be  directed  poBteri<»rIy  It  is  occasion- 
ally possible  to  sul.K|iliite  an  oceipito-anterior  presentation  by  pushing  up 
the  presenting  piirt  M*ilh  the  fingers  in  the  vagina,  while  at  the  same  time 
attempts  are  made  to  ilex  the  child's  body  with  the  external  biuul.  Tf  these 
manijiulations  arc  not  suecessEul,  version  should  be  perfnnned,  as  n-cora- 
mended  in  face  presentations.  If  the  brow  be  directed  anteriorly,  we  havo 
the  choice  between  eonversion  into  a  face  presentation  by  vaginal  iuiin<eu- 
vres,  or  internid  pnilalic  viTsinn  f(dlowed  hy  iiiiuu'diate  extratrtion.  Person- 
ally I  am  in  favour  of  the  latter  proeedure,  which  should  always  be  employed 
when  attempts  at  manual  conversion  fail.  If  the  brow  be  well  engaged  and 
firmly  fixed,  conversion  sliould  not  be  attempted  unless  one  is  able  to 
push  the  presenting  [mrt  up  (d  the  level  of  the  superior  strait,  when  the 
treatment  is  identical  with  that  outlined  above.  Hut  if  this  cannot  be 
accompHshiHl.  the  case  should  be  left  to  nature,  and  forceps  applied  when 
indicated  by  the  condition  of  the  mother  or  child.  It  should  be  remem- 
bered, however,  that  delivery  under  these  circumstances  is  nearly  always 
associater!  with  considerable  injun'  to  the  matenml  soft  parts,  owing  to  the 
lai^e  circumference  of  the  ftetal  head  by  which  they  are  distendeil.  Wal- 
lich  has  made  an  earnest  plea  for  the  performance  of  symphysiotomy  in 
persistent  brow  presentations,  and  has  reported  7  ojierations  with  no  ma- 
ternsl  and  only  2  firlal  deaths. 

Breech  Presentations. — As  has  already  been  pointed  out,  the  relation 
between  the  lower  extremities  and  buttocks  of  the  child  is  not  alwavs  the 
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same  in  saero-iliac  presentations,  and  we  therefore  distingui^th  between 
frank  breech,  complete  brceeh,  foot  and  knee  presentations.  .  In  all  these 
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accordiugiy  the  right  sacro-iliac  anterior  and  left  eacro-iliac  posterior  are 
the  prcseutations  moBt  fryqurntly  obBcrveil. 

In  100,000  t-ascs  of  labuur,  Piuard  observed  3,301  breech  presenta- 
tiong^aboiit  3.;J3  per  cent.  These  etatistica  include  premature  as  wcil  as 
fwll-tprm  laboiirtt,  but  if  ihe  latter  alone  are  considered,  we  find  one  in  68 
cases. 

IHn'jiwsis. — On  palpation,  the  first  manteuvre  reveals  a  hard,  round, 
ballottable  body  occupying  the  fundus  of  the  litems,  and  when  the  ab- 
dominal walls  are  very  thin  one  can  occasionally  obtain  a  characicristic 
crackling  sensation  oiTered  by  the  bones  of  tlie  skull.  By  the  second 
manwuvrc  the  back  is  found  to  occupy  one  side  of  the  abdomen  and  the 
small  parts  the  other,  positirvn  and  variety  being  determined  by  the  loca- 
tion of  the  former.  On  the  third  inan(eu\Te,  if  engagement  lias  not  oc- 
curred, the  irregular  Itreech  is  freely  movable  above  the  superior  strait; 
while,  if  it  has  alrc-ady  otc-urrfd,  the  fourth  nmntciivre  shows  that  the  pelvis 
is  filled  by  a  soft  mass  which  interferes  with  the  penetration  of  the  fingers 
into  its  cJivity  (Plate  XTTT). 

On  vaginal  examination  the  diagnosis  is  made  by  recognising  the  char- 
acteristic portions  of  the  breech.     Generally  speaking,  one  can  feel  both 


J 


luhera  iscliii,  the  Bacnim  wjlli  lU  ^pinc^H  anil  tliP  anus,  antt  when  further 
descent  has  occun-cd  Ihc  external  jrenitalm  may  be  djstiujiuished.  In 
many  cases,  especially  wht^re  Iwhoiir  is  prolon^wj,  the  buttocks  hccorac 
markedly  swollen,  so  thjit  dUrerentiation  between  the  face  and  breech  may 
be  rendered  very  difficult,  as  the  aitus  may  be  mistakcii  for  the  mouth,  and 
the  ischial  tuberosities  for  the  malar  bones.  Care  in  examiualion,  however, 
should  prevent  this  error,  for  when  the  finger  is  introduced  into  the  anus 
it  experiences  a  muscular  rcBistancc,  whereas  in  the  mouth  (he  firmer, 
more  unyielding  jaws  would  be  felt.  Again,  on  removing  the  finger,  it  is 
not  infreqiicnily  found  to  be  stained  with  meconium,  which  could  never 
occur  with  a  face  presentation.  The  most  accurate  information,  however, 
is  obtained  from  the  sacrum  and  its  spines,  for  when  these  are  felt  the 
diagnosis  of  position  and  variety  is  established. 

In  complete  breech  presentations,  the  feet  may  be  felt  ahtngside  of  the 
buttocks,  and  in  footling  presentations  one  or  both  feet  may  hang  down 
into  the  vagina.  In  the  latter  case,  one  can  readily  dclernuue  which  foot 
is  encountered  by  hearing  in  mint]  the  relation  of  the  great  toe.  When  the 
brewh  has  descended  deeper  into  the  pelvic  cavity,  the  genitalia  may  he 
felt,  and  if  these  are  not  deformed  by  an  effusion  of  serum,  il  is  [Mfssible  to 
diagnose  the  sex  of  the  fcetus.  Only  amder  such  circumstances  can  we  feel 
(H'rtain  as  to  this  point  before  delivery. 

The  fcetal  heart  sounds  are  heard  thruugh  the  back  of  the  child,  usually 
at  the  level  of  the  umbilicus  or  slightly  above  it. 

Mtiohgy. — The  causes  of  breech  presentations  are  manifold.  Accord- 
ing to  the  exjjcrinienta  of  Schatz  the  fortus,  when  suspended  in  liquor 
amnii,  always  sinks  by  its  buttocks,  so  that  if  gravity  were  the  only  factor 
concerned,  breech  presentations  would  he  the  most  frequent  of  all.  As  a 
matter  of  fact,  however,  this  is  by  no  means  the  rase. 

In  the  Inter  months  of  pregnancy  head  presentations  result  from  a 
process  of  accommodation  between  the  foftal  ovoid  anrl  the  uterus;  but  in 
the  earlier  months  these  faelors  do  not  bo  readily  come  into  play,  and 
breech  presenlatious  arc  accordingly  much  more  common  than  at  term. 
They  also  occur  very  frequently  in  twin  prepnancies  and  in  cosoa  of  hy- 
draninios,  inasmuch  as  the  inereasod  distention  of  the  uterus  interferes 
with  arromniodation,  when  gravity  rnuses  the  breecli  to  descend.  Accord- 
ing to  Pinard's  statistics,  59  iK?r  cent  of  all  breooh  ])rc8enlaliQns  occur  in 
muUii)ani\  in  whom  the  flaccidity  of  the  uterine  and  abdominal  wnlls  jdays 
a  part  in  their  production.  Their  occurrence  is  also  favnureil  by  the  pres- 
ence of  any  obstacle  which  opposes  the  engagement  of  the  head,  as  in 
contracted  pelves,  excessive  size  of  the  normal  head,  or  hydrocephalus. 

Mtrhanism. — r'nle.''S  there  be  some  disproportion  between  the  size  of 
the  chiUI  and  the  pelvis,  eugatjnncnt  and  descent  readily  occur  in  one  of 
the  oblique  diameters  of  the  pelvis,  the  anterior  hip  being  directed  toward 
one  ilio-pectineal  eminence,  and  the  posterior  hip  towards  the  opposite 
uem-iliac  svnchondrosis.  When  the  latter  encounters  the  resistance  of 
the  pelvic  floor,  intrmal  niiolum  usually  occurs  and  brings  the  anterior  hip 
to  the  pubic  arch,  the  hitrochanteric  diomeler  of  the  child  coming  into 
relation  with  the  antero-posterior  diameter  of  the  pelvic  outlet.    Rotation 
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usually  takes  place  from  the  ilio- pectineal  eminence  to  the  pubis  through 
an  arc  of  45  ik'grtics;  but  lu  a  pmail  proportion  of  cases,  jiiirticulnrly  when 
the  posterior  extremity  is  prolapsed,  it  may  occur  in  tlip  opposite  direction, 
the  posterior  hip  rotating  past  the  sacrum  and  through  the  opposite  half 
of  the  pelvis — i.  e.,  through  an  are  of  'iiio  degrees. 

After  rotation,  deiscpiit  c«ntinut!f  until  tlie  perinjpiini  is  distended  by 
the  advancing  breech,  while  the  anterior  hip  appears  at  the  vulva  and  is 
stemmed  against  the  pubic  arch.  By  a  movement  of  lateral  flexion  of  the 
boily,  the  jiosterior  hip  is  then  forced  over  the  anterior  margin  of  tlie  peri- 
nieum,  whieh  rt'tnn:;is  upward  ovur  the  child,  thus  allowing  its  body  to 
straighten  out,  when  the  anterior  hip  is  bom.  The  legs  and  feet  follow 
the  breech  and  may  be  born  spontaneously,  although  not  infrequently  the 
aid  of  the  obstetrician  is  required.    After  the  birth  of  the  breeeh  a  move- 
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meot  of  external  roiafioit  occurs,  as  a  result  of  which  the  shoulders  are 
brought  into  relation  with  one  of  the  oblique  diameters  of  the  pelvis. 
They  then  descend  rapidly  and  undergo  internal  rotation,  the  bisacromial 
diameter  now  corresponding  with  the  antcro-posterior  diameter  of  the 
inferior  strait.  The  shoulders  are  followed  by  the  head,  which  descends 
sbar])Iv  flexed  upon  the  thorax.  Ininiediati'ly  folIoM-ing  their  birth  a  second 
movement  of  external  rotation  occurs,  which  serves  tu  brin^  the  neck  under 
the  symphysis  pubis,  after  which  the  head  is  born  in  a  position  of  flexion, 
the  chin,  month,  none,  forehead,  bregma,  and  occiput  appearing  in  succes- 
sion over  the  pt'rina'uui  (Figs.  276  and  277). 

In  a  small  number  of  ca«os  rotation  occurs  in  such  a  manner  that  the 
baclc  of  the  diild  is  diiTcted  towards  the  vertebral  column,  instead  of 
towards  tlie  abdomen  of  the  mother.  Tnder  such  circumstances  the  face 
appears  under  the  svniphvsis  pubis,  and  the  bead  is  bom,  the  face,  brow, 
and  iinally  the  occiput  slipping  down  under  it.  It  is  of  the  utmost  im- 
portance to  remember  that  if  premature  traction  be  employed  the  head 
IS 
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may  become  esk-ndod,  when  its  delivery  con  only  be  accomplished  by  th« 
operation  of  extraction. 

Prognosis. — So  far  as  the  life  of  tht;  motlier  is  couc-xTiicd,  the  projrnosia 
difTent  but  sliglitly  in  brc^ufh  uud  vertex  presentations,  except  that  with  the 
former  labour  is  slower  and  more  liable  to  be  complicated  by  perineal 
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tears,  which  not  infrequenlly  extend  through  the  sphincter  ani  muscle. 
The  prognosis  fur  the  child,  ou  the  other  hand,  i»  cuusiderably  worse  (ban 
in  vertex  ]jresen)ations,  the  ftetal  niortalily  being  generally  estimated  at; 
about  10  per  cent.  This  fiffure  app1iei«  to  priiuiparous  women,  but  a  some- 
what lower  |ien;imtjigc  ublains  when  all  elawtea  of  cases  arc  taken  iitto 
consideration.  It  is  not  so  high  in  multiparous  women,  for  owing  to  the 
greater  relaxation  of  the  eoft  parts  the  child  is  more  readily  expellefl  spon- 
taneously, and  vhea  extraction  becomea  ncccfiBary  it  in  more  rt^adily  ac- 
compliflhetl.  Purak  stales  that  1  child  in  0  succumbs  in  the  former  claaa 
of  cases,  and  only  1  in  30  in  the  latter. 

The  sombre  prognDHis  for  tlic  child  is  due  to  several  factors.  In  the 
first  place,  after  the  brew'h  is  bom  as  far  as  the  umbilicus,  the  conl  is 
exposed  to  a  greater  or  lesser  degree  of  compression  between  the  head 
and  the  pelvic  brim.  It  is  usually  stated  that  not  more  than  eight  ininutcs 
can  elapse  between  tlie  birth  of  ilie  uniblliLUS  and  the  delivery  of  the  head, 
if  the  chihl  is  tn  be  Imrn  alive,  while  asphyxiation  may  occasionally  occur  at 
an  earlier  period. 

Not  infTc<;iicntly  foetal  death  is  duo  to  the  premature  soimration  of 
the  placenta,  for  if  the  delivery  is  not  prnniptly  efTecled  after  the  )wiid  has 
passed  inlu  the  lower  part  of  the  birth  canal,  the  )mrtially  ciupticd  uterus 
may  retniet  to  such  an  extent  as  to  separate  the  placenta  from  its  walls,  and 
thus  put  a  slop  to  the  ntero-placental  circulation. 

In  priiuiparous  women,  M'here  considerable  resistance  is  offered  by  Uie 
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pelvic  soft  parts,  spontaneous  delivery  of  llie  lieacl  is  often  unavoidably 
delayed  and  fa'tal  death  rcsolts,  unlciis  the  child  be  extrat'led  manually. 
In  till  cases  of  hreech  presentation,  therefore,  the  obetctrician  should  be 
prepared  to  render  prompt  assistance  if  Kature  shows  herself  unable  to 
fulfil  her  tuiik. 

Treaintent.—Jn  view  of  the  serious  foetal  prognosis  attending  breech 
pretumtationB,  the  (ibstetrician  should  aim  to  prevent  tbetr  occurrence  as 
far  as  possible,  and  wliODL'ver  they  are  diagnosed  in  the  later  weeks  of 
prcgnaEcy,  an  attcmiit  should  be  made  to  substitute  a  vertex  presentation 
by  means  of  extrnnd  version.  This  is  readilv  nceomplished  in  multiparoe 
with  lax  ahdiMuiiial  walls,  but  i»  much  more  diHicult  in  primiparse.  After 
the  substitution  has  been  elTectcd,  the  child  almuld  be  held  in  its  new 
position  by  a  properly  fitting  bandage  until  engngcmcnt  of  the  head  occurs, 
fur  if  tliis  preeaution  be  not  taken  it  is  not  unusuid  for  the  cliild  to  revert 
to  its  original  pnpiiion.  Extenial  version  may  also  be  attempted  in  the 
first  stage  of  labour,  provided  the  breech  lias  not  descended  deeply  into 
the  pelvis;  biit  wlien  it  has  once  become  iixed.  all  such  efforts  arc  unavail- 
ing, and  it  is  best  to  leave  the  case  to  nature  and  be  prepared  to  inter- 
fere when  necessaf)'. 

In  many  cases  spontaneous  delivery  occurs,  and  the  attitude  of  the 
obatetrician  is  merely  one  of  expectancy;  nevertheless,  he  should  always 
hold  lilniflclf  in  readiness  to  intervene  at  a  moment's  notice.     For  this 


reason,  as  soon  as  the  breech  apiK*ars  at  the  vulva,  the  patient  shouli3  be 
brought  to  the  edge  of  Uie  ImmI  in  order  that  not  a  moment  may  be  lost  in 
performing  extraetion  should  it  become  neecssarj*.  At  the  same  time  every- 
thing required  for  the  resuscitation  of  tlie  asphyxiated  child  should  be 
ready  for  instant  use.     It  is  most  important  to  remember  that  labour  ia 
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materially  facilitaiod  by  the  arms  retaining  their  normal  crossed  position 
over  the  thorax,  as  well  a»  by  sharp  th-xitm  of  Ihe  head.  Thif*  is  beat 
attained  by  firm  downward  pressure  upon  the  fimdus,  which  should  be 
maiiitAined  by  the  nurge  or  an  assistant,  bo  that  the  obstetrician  can  keep 
his  hfinds  clean  for  any  emergency. 

Owing  tu  the  fuoL  that  the  breec-h  forms  a  less  clHcient  dilating  wedge 
than  the  head,  cere  should  be  taken  to  prevent  premature  rupture  of  the 
membranes  and  the  escape  of  tlie  amniotic  fluid.  Fur  this  reason  among 
others,  as  few  internal  examinations  as  possible  should  be  made.  Oonerally 
epfakinji,  tin;  frank  brfct-h  forms  a  better  diluting  wt-dgt-  than  the  eomplete 
breech,  inft.*imueh  as  it  allows  a  closer  application  to  the  margins  of  the 
partially  dilated  os.  On  the  other  band,  if  interference  becomes  necessary, 
the  complete  breech  olTers  more  satisfaetory  condiliona  for  imtnvdiate  de- 
livery, as  n  foot  can  readily  be  brought  down  and  need  as  a  tractor,  so  that 
the  question  arises  whether  it  might  not  be  better  in  the  former  class  of 
cases  to  nmke  it  a  rule  to  bring  down  one  or  both  feet  prophylaetically. 
Usually  this  is  not  advisable,  unless  some  abnormality  exists  on  the  part  of 
the  mother  or  child  which  renders  it  probable  that  prompt  delivery  may  be 
call»id  for.  In  such  cases  a  fool  should  he  brought  down  by  Pinard's 
mameuvre  as  soon  as  Itie  membranes  rupture.  The  teelini(|ue  of  this 
maniptdatinn.  as  well  as  the  rules  for  extraction,  will  be  considered  in 
Chapter  XXI. 
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Sitaation  of  the  Placenta  in  TTtero. — The  nUier  authors  hclirvfd  that 
thi;  plaocnta  wqa  usually  implanted  at  or  in  the  iiiuucdiale  ucigiibourhood 
of  Ihc  fundus.  The  researches  of  Sehroeder.  Pinard,  Ahlfeld,  Lcopoid, 
Holzapfcl,  and  others,  howover,  have  shown  that  this  is  by  no  moans  tha 
rule,  but  that  the  m«8t  Jionuiian.&ituatiojj.is  on  the  anterior  .ar  4>UiiU:rior 
wall  of  the  alerus,  oceaiiiouaUy  ou  it«  lateral  wall,  and  only  in  exceptional 
instances  upon  the  fundus.  Kig.  378,  which  represents  a  vertieal  section 
through  the  uterus  at  term,  shows  fhe  usual  niude  of  allachiru*nt.  As  a 
rule  the  lower  niarKiii  of  the  placenta  lies  somewhat  above  the  internal 
OS,  for  when  it  impinj;es  upon  or  overlaps  the  latter  we  have  to  deal  with 
a  pathological  eondition — placenta  pnevia. 

Hechanism  of  Separation  of  the  Placenta. — Under  normal  eonditiona 
the  placenta  fcniains  lixeil  tu  the  uterine  wall  until  after  the  birlh  of  ihe 
child,  and  becomes  separated  fmm  it  only  during;  the  third  stage  of  lalwur. 
While  the  first  and  si'cond  stages  ai-e  proeeedinjj,  the  uterine  contractions 
bring  about  a  slight  (Icerease  in  area  of  the  surfa<'e  to  which  it  is  attached, 
and  in  its  attempt  at  accommodation  the  placenta  becomes  slightly  foiled 
upon  itself,  its  margins  being  somewhat  rounded  and  prominent.  At  the 
same  time,  however,  it  is  pressed  firmly  against  t!»c  uterine  wall  by  the 
amniotic  fluid,  thnuigh  which  the  intra-uti>rine  pressure  is  transmitted; 
otherwise  it  ia  probable  that  premature  sjeparation  would  be  the  rule  and 
not  the  exception. 

After  the  expulsion  of  the  ehild.  the  contraction  and  retraction  of  the 
uterus  leads  to  a  considerable  thickening  of  its  wall?,  with  a  correspond- 
ing decrease  in  the  size  of  its  cavity,  as  well  as  to  a  rapid  lessening  in  the 
area  of  the  placental  site.  Eventually  the  dispniporlion  becomes  so  jrreat 
that  the  inner  portion  of  the  glandular  layer  of  the  deeidua  is  torn 
through,  and  the  placenta  and  membranes  are  separated  from  the  walls  of 
the  uterus  and  come  to  lie  free  in  its  cavity,  wlience  they  are  expelled 
by  farther  contractions  into  the  lower  uterine  segment  or  the  upper  por- 
tion of  the  vapna. 

After  ita  extrusion,  the  maternal  surface  of  the  placenta  still  retains 
a  thin  coTermg  of  deeidua,  which  represents  the  atroi)hic  compact  layer 
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and  the  innermost  portion  of  the  spongy  layer  of  the  decidua  »erotma, 
which  must  In-  r:lri|iin-d  nff  in  order  to  rearh  the  chorionic  viltir 

Mode  of  Extrusion  of  the  Placenta.— As  eaily  ad  1789  Uiutdelocque  had 
described  two  ways  in  vhich  the  placenta  could  be  extruded  from  the 
uterus.  Thus,  sepiiration  from  the  utcriue  wall  could  cnmniflnce  either  at 
the  centre  of  tlic  plai-eula  ur  at  a  point  in  its  circuiiifereuce.  "  In  the 
first  case,  the  middle  of  the  placenta  heitij;  pushed  foi-wnrd  by  an  eUusion 

of  hhiod  beneath  it,  the  organ  be- 
eornt'H  invyrli'd  upon  Jistdf  in  such 
a  nianuer  that  it  preaeiits  by  its  fn> 
till  surface,  which  is  covered  by  the 
membranes  and  vesnels.  .  .  .  But 
when  (he  placenta  becomes  de- 
tached  below,  particularly  if  the 
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loosening  begins  at  a  poiul  in  the  neighbourhood  of  the  internal  os.  the 
mechanism  is  entirely  different,  for  the  a(tcrbilth_becomes  rolled  upon  itself 
in  the  fonii  of  a  cylinder,  whose  loni;;  axis  cnrri^sponds  to  tliiil  uf  Uie 
uterus,  in  such  a  niannc-r  that  it  presents  its  detached  maternal  surface  to 
the  examining  finger,  and  its  exit  is  alwa)'s  preceded  by  a  small  amount  of 
fluid  blood." 

These  ideas  seem  to  have  excited  but  little  interest  until  1R65,  when 
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Schultze  advanced  the  opinion  t!mt  the  plaeentn  was  usually  expelled  by  the 
first  "method  described  by  llaudelo<-<iiie.  This  belief  reiimiiied  praftically 
undjgputod  until  ISTI,  when  ^^nttbewM  puiicuu  cfmtfudL'd  that  tb<;  .^i-cond 
was  thf  uiort!  frcqut-at  and  nuriiial  niL-elianisin.  The  active  discussion 
aroused  by  this  &tatemenl,  although  it  led  to  no  final  settlement  of  the 
question,  hnd  the  effect  of  dirL-cting  more  earnest  attention  to  the  physi- 
ology of  this  stage  nf  labour. 

The  two  laethods  ai-e  now  designated  by  the  names  of_Schu!tzo  and 
Duncan  respectively.  In  the  formerj^separotion  bciims  first  at  tlie  cen- 
tral Y>6rt]on  of  the  placenta,  between  which  and  tin*  uterine  wall  nmre 
or  Teas  blood  i^^  pourtnT  out,  which  gradually  JncreaBcs  in  amount  until  a 
retro-placental  ha-niatonia  of  considerable  size  is  formed,  which  eventually 
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brin^  about  the  eomph-le  sepai-ation  of  the  organ  from  its  site  of  attach- 
ment, while  the  nieinbranes  still  rt-ninin  adherent.  The  placi>nta  then 
preacnta  at  the  internal  os  by  its  ffctal  surface  and  passes  tIirou;:h  the 
opening  in  the  membranes,  dragging  them  after  it:  it  is  then  cxpellnd  from 
the  >nilva,  its  fo?tal  or  amniotic  surfiwrc  first,  and  thi?  now  iiivertod  irnmi- 
branes  following  after.  In  this  mechanism  there  is  no  e«;ap.e  ^f  Jblood 
until  after  the  exlmsion  of  the  placenta  (Figs,  281  and  5*82). 

In  puncan^'s  mclliod,  on  the  othpr  hand,  tlic  plaei>nta.  after  ite  separa- 
tion from  the  nterino  wall,  becomes  folded  upon  itself  and  its  Inwer  margin 
presents  at  the  intcmni  os.  Tt  then  trnveriies  the  vagina  and  emerges  from 
the  vuKa  by  one  margin,  the  membranes  being  sometimes,  but  by  no  mcaoa 
always,  inverted.    When  expulsion  occurs  in  this  manner,  there  is  slight 
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isms  occur,  there  has  been  much  discussion.    In^this  country  and  in  Eng- 
land, Bunean's  views  are  commonly  accepted,  and  iHs  generally  lield  that 
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ScliuUze's  method  borders  on  1lie  abnormal.    In  Germany  the  opinions  are 

Btill  very  nmllifrtin^,  Olsliauscu  aud  Vt-it  staling  that  Dunc-au's  inothod 
oceurs  iu  llic  majority  of  eases,  wiu-rpai?  Schroe<k'r  hehl  that  the  reveree 
was  the  case.  Moreover,  the  statistics  brought  forward  by  various  authors 
would  Hppm  to  render  the  inalter  still  iiion;  uncertain.  Thus  Zeij^\nv,  writing; 
under  tlie  inspiration  of  Fehlin^,  states  that  he  observed  Duncan's  mechan- 
ism in  83. G  per  cent  of  his  casen,  whereas  in  79.7G  per  cent  of  Ahlfeld's 
cases  that  of  Sehultze  wni*  noteil. 

Holzapfel,  in  a  recent  monograph,  has  given  details  and  a  full  Hteraturo 
dealing  with  the  present  status  of  the  question,  and.  as  the  result  of  very 
interesting  exiwrlment-^   and   observations,  concludes  lliat   the   placenta 
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nearly  alw  ays  presents  at  the  internal  os  by  Duncan's,  but  leaves  the  utenis 
by  Sulmltze's  mechanism. 
I  Although  it  is  difficult  to  reconcile  the  eontradictori,-  statements  of  the 
r  various  observers,  it  would  appear  justifiable  to  class  botli  mechanisms  aa 
1  pcrf«!tly  normal,  that  of  Duncan  occurring  most  often  when  the  placenta 
'  18  situated  in  the  lower  jnirlion  of  the  utems,  that  of  SehiiUze  when  it  is 
situated  in  the  upper  portion. 

Clinical  Picture  of  the  Third  Stage  of  Laboar. — Immediately  following 
the  birth  of  the  child,  tlie  reinaimltu-  of  the  amniotic  tluitl  escape's,  after 
which  (hen*  is  usually  a  slight  flow  of  blotMl.  The  uterus  can  now  hi'  felt 
as  a  firm,  hard  mass,  the  fundus  lying  a  few  centimetres  below  the  um- 
bilicus. For  a  short  time  the  patient  experiences  no  pain,  but  after  a  few 
minutes  nterine  contraclinns  begin  again  and  recur  at  regular  intervals, 
until  the  placenta  becomes  separati-d  and  is  expelled  into  the  lower 
nterine  segment. 

At  some  time,  varying  betwwn  five  and  thirty  minutes  after  the  birth 
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of  the  child,  careful  pcitpRtion  showB  that  the  fundus  of  the  utcrws  has 
risen  3  to  5  cuntimetrts  above  its  original  position,  while  simultaneouBly 


a  slight  pronninence  has  appeared  immediately  above  the  symphysia  pubis 
(Figs.  384  and  S8S).    This  change  indicates  thjit  the  placenta  has  become 
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dutac'lied  and  has  been  extruded  from  the  uterine  cflTity  proper  into  the 
lower  uterine  sepinent.  or  even  iiiln  ilie  iijiper  piirt  nf  tlie  va^inn.  In  rare 
easen  the  plaeiinta  is  born  alniosl.  iiiinLe<liat(!ly  ufter  tht!  cliilil.  but  as  a  rul« 
not  until  ftfteea  to  thirty  minutes  later,  while  occnsionally  hours  niay  pass 
before  it  a[ipcars  at  the  vulva.  Tlie  po*sibiUty  of  wide  divergence  in  this 
respect  can  rojwlily  be  ajijireoiated  when  we  rcnitmilKT  that  the  action  of  the 
uterus  fpaww  aftt-r  the  placciilu  bus  been  extruded  fconi  iu  cavity,  so  that  its 
further  descent  depends  partly  upon  gravity,  but  principally  upon  the  con- 
tractions of  the  abdominal  nuistOes.  Rut  owing  to  the  gre-iit  (lintention  to 
which  tlie  Utter  have  been  subjected,  their  t<nufity  is  frequently  so 
unpaired  thiit  ibL-y  can  iio  longer  exert  tuttieient  force  to  cxpt-l  the  after- 
birth from  the  vapina,  so  that  in  many  cases  it  will  not  be  horn  for 
hours  unlens  tht?  p;itipnt  assunips  a  sitting  position  or  aswistance  in  ren- 
dered by  Ibe  physician.  Ablfeld  has  stated  that  spoutaneuus  tennina- 
tion  of  the  placental  perio<I  occurred  in  only  l-l.'i  per  cent  of  his  cases, 
even  whtm  Eie  waited  for  one  and  a  half  to  two  hours  after  the  birth  of 
the  child. 

The  average  lowi  of  bloqil  during  the  third  stage  of  labour  is  esti- 
mated at  about  4<K>  cubic  centimetres,  a  constant  but  s^j^tlt  flow  occurring 
throughout  the  cuilre  perio<3  when  the  placenta  is  delivered  by  Duncan's 
mechanism,  and  a  sudden  gush  of  blood  immediately  following  its  e3C]5ul- 
sion  by  Suhiiltze's  meclianism. 

Uanag-ement  of  the  Third  Stage  of  Labour. — Tp  to  18i>l  the  manage- 
ment of  llic  third  stn>.'e  i.i['  labour  varied  greatly,  ami  delivery  of  the 
placenta  was  effected  either  by  tmction  upon  the  coi-d  or  by  passing  the 
hand  into  the  vagina  or  uterus,  as  the  ease  might  be,  and  bringinp  it  away. 
Botli-af  these  inclJiods,  but  mure  particularly  the  laUer,  as  will  be  ex- 
plained later,  are  necessarily  attended  by  grave  dangers. 

In  18G1,  Qrode  described  what  he  considered  the  ideal  methotl  of  de- 
livering the  placenla,  M-bich  was  somewhat  as  follows:  Immi.-diately  after 
the  exit  of  the  cliitd.  the  obstetrician  grasps  Mie  utpriis  willi  liis  liand,  and 
after  waiting  from  Hve  to  ten  minutes,  K^'ntly  kneads  it.  thereby  slimulat- 
ingjt  to  contract.  The  hand  is  then  npplicil  to  the  abdomen  in  such  a 
manner  that  the  thundi  rests  upon  the  anlerior  and  ibe  tin»;ers  upon  ihe 
posterior  surface  of  the  uterus,  and  as  soon  as  a  contraction  occurp,  firm  and 
steady  prc8«UTc  ehouUl  be  made  do^'nward  in  the  axis  of  the  superior 
strait. 

The  introduction  and  routine  employment  of  Orede's  mefboil  nf  ex- 
pression undoubtedly  marked  a  most  im|K>rtaut  advance.  inasniu(;h  as  by 
doing  away  with  Ihe  necessity  for  traction  upon  the  cord  and  tlie  frequent 
manual  removal  of  the  placenta,  it  has  saved  the  lives  of  thousjinds  of 
women.  With  certain  modifications  It  is  now  generally  employed  through- 
out the  world.  As  a  matter  of  histor)*.  .Jellett  ha-s  noted  that  the  method, 
while  usually  ascril>ed  to  Crcil*^,  hsd  hern  practised  for  many  years  pre- 
viously at  the  Rotunda  Hospital  in  Dublin. 

In  opposition  to  the  expression  of  the  placenta  imnu-diatcly  after  the 
birth  of  the  child,  l)ohm,  .Ahifeld.  and  others  ptaled  tliat  a  gri^ater 
amount  of  blood  is  lost  during  the  third  stage^  and  that  there  is  a  greater 
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tendency  to  jm^tt-partum  haMiiorrlmge  than  wlien  the  extrusion  of  the 
placenta  is  left  to  Nature,  or  expression  is  resortwi  to  only  after  an  inter- 
val of  fipvi-'ral  hours.  But,  while  it  must  be  reeojn'i^wl  **  incontrovertible 
that  too  early  a  resort  to  Creileji^iethod  is  harmful,  iuasmueh  as  it^  dc- 
fcats^tlii;  very  purpose  for  which  it  iJ^  eniployeil  and  iuterferea  with  the 
pb^iological  ecporation  of  tlie  placeuta,  the  arguments  adduced  in  favour 
of  waiting  so  long  a  time  appear  to  be  neither  8ati»factory  nor  rational. 
It  i»  difUmdl  to  see  what  advantages  are  to  be  gained  hy  delayiug^  expres- 


sion after  the  placenta  has  once  become  detached  from  its  original  aito  and 
lies  in  the  lower  uterine  segment,  especially  if  Ahlfeld's  ^tiitement  ia 
correct  that  spontantMrns  delivery  will  occur  only  in  13  to  14  per  cent  of 
the  cases  at  the  end  of  two  hours.  On  the  other  hand,  there  are  certainly 
very  obvious  objections  to  any  unneceswiry  prolongation  of  tlie  third  stage 
of  labour.    For  the  patient  a  delay  of  Hcverul  hours  between  the  hirth  of  the 


1 


S73  ^B^F  OBSTETRICS 

child  and  the  completion  of  labour,  means  nmch  addiiional  discomfort  and 
an  iucreuiit'd  riyk  of  iufeclion;  while  the  busy  physician,  can.  ill  alford  the 
expenditure  of  valuable  time,  unless  he  be  convinced  that  bj  such  per- 
aonalsacfTIicR  he  can  better  insure  the  weU-btiing  of  his  patient. 

TliTiOJrlnarcaiics,  tlxcrefore,  attt:uipLa  at  pxpression  should  not  be  made 
until  the  placenta  lias  been  Bpontancoiisly  t^xpellcl  into  tlie  lower  uterine 
Begnient  or  upper  portion  of  the  vagina;  but  as  soon  as  this  has  taken 
place  there  is  no  reason  why  the  process  should  not  be  haiiteued.    In  my 
own  clinic  the  following  procedure  has  been  adopted  with  most  satis- 
faclor)-  rcsulls:  As^soon  as  the  child  is  born  the  liand  in  laid  upon  the 
aljdspjen,  an_d  ii.  the  ufefiTs'can  be  felt  as  a  firm,  hanl,  globular  mass  it  is 
1§U  alone.    On  the  other  hand,  if  it  appears  to  be  soft  and  llaccid,  it  is 
gently  kneaded  until  firm  contraelious  are  induced.     The  condition  of 
the  uterus  is  then  tarefully  watched,  the  hand  i>eing  applied  to  it  at  fre- 
quent intervals,  but  kneading  is  carritsl  out  only  when  necessary.     In 
the  niaj(>ritj  of  cases,  after  a  lapse  yf  ten  or  lifteeu  minutes,  it  is  noticed 
that  .the  fundus  rises  up  4  to  5_ccntimetres  above  the  position  which  it 
has  just  occupied,  "but  at  the  same  time  r.emHins  firm  ami  hard.     This 
change  indicates  that  the  ])IacfUta  has  become  wparaLed  frum  the  uterine 
wall  and  has  been  expelled  into  the  lower  uterine  segment  or  the  upper 
portion  of  the  vagina.     Attention  was  first  directed  to  this  point   by 
Vinord.  ScUroeder,  and  Cohn,  but  its  im|>ortancc  has  not  bt^en  generally 
nK%^is«d.     The  jthicenta  is  now  expelled  by  grasping  the  uterus  and, 
galung  downward  pressure  in  the  axis  of  the  superior  strait,  using  tlie 
uterus  merely  oa  a  pisfbu  to  shove  the  placenta  downward  and  outward. 
Whvn  th<  latter  appears  at  tlie  vulva  it  should  be  grasped  by  the  hand 
ami  Ae  mt-mbranes  gently  twisled  into  a  cord,  su  as  to  prevent  their  being 
torn  off  from  tlic  margins  of  the  placenta,  after  which  they  are  alowly 
«0xaf:teil. 

bftUMt  cases  the  placenta  can  be  expressed  in  this  manner  within  half 
tt.hnnr  after  the  birth  of  the  child;  but  if  the  t\mdus  does  not  rise  up 
miQtaluoilsly  by  llie  end  of  that  period,  the  typical  t'rede  method  should 
t»  nsorad  to.  The  modification  of  the  origimd  pi-ocedure,  here  recom- 
laMd^  liMv«»  the  sejiamtion  of  the  placenta  from  the  uterine  wall  abso- 
tucJf  Or  5atunr»  and  simply  expresjk's  it  after  it  has  been  spontaneously 
.«p4Wi.  from  th«  nterine  cavity. 

>*.j^  .n(s^iacntly  snmll  portions  of  the  membranes  may  be  left  behind 

{ft  th«  vagina.    If  the  ends  be  outside  the  vulva,  they  should 

■  ^  -p— i  „n.t  A*  rrmnants  delivere<l  by  gentle  traction;  but  otherwisii  it 

i  WtiaVU  IB  fcaii  them  alone  and  to  allow  them  to  be  east  off  with  the 

~  'iaa  to  introduce  the  fingers  into  the  vagina  or  uterus  in 

u*  ft^M^B «  nBore  tbeni. 

liQpNri&g  the  birth  of  the  placenta,  the  uterus  should  be 
^UiL  iWlll]"  it  is  found  firmly  contracted  and  retracted,  and 
\^  »  V  .^iM  M.  i|Mn  is  no  danger  of  haemorrhage.     But,  on  the  other 
»'  >%tt«wadeiicy  towards  relaxation,  it  should  he  kneaded 

I  '^■'■n  IS  usually  no  danger  of  rcbixatinn  and  consequent 

B'  A  ^1  «pus  of  it  appear  during  the  first  hour  after 
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the  extrusion  of  tlie  placenta.  Accordingly,  the  condition  of  the  uterus 
should  be  carefully  watchtd  during  this  puriod  by  the  physician  or  nurse. 
But,  even  when  this  duty  is  dele^'ateU  to  tlto  latlor,  the  physician  should 
remain  at  the  house  of  the  patient  for  one  hour,  bo  as  to  be  on  Jiand  in 
case  an  enuTgcncy  should  arise. 

Occasionally,  the  amount  of  blood  lost  immediately  following  the  birtJi  of 
the  child  may  he  bo  gn,*at  as  to  render  imperative  the  prompt  delivery  of  the 
placenta,  and  under  Kuch  cirt^unistancpa  expression  should  be  employed 
at  once.  Under  all  other  conditions,  however,  we  should  watch  for  the 
rifting  up  of  the  fundus  before  resorting  to  this  procedure. 

A»  fioon  as  the  placenta  and  raenibrants  are  born  they  should  be  care- 
fully iiispectud  for  the  purpose  of  ascertaining  nhether  the  structures  have 
been  expelled  entire,  or  whether  portions  have  been  left  behind  in  (he 
ulents.  Tf  they  are  perfectly  intact,  all  is  well;  but  if  the  maternal 
surface  of  the  placenta  shows  defects  which  are  not  due  to  mere  tears 
of  its  substance,  I'ut  which  appear  to  indicate  tliat  a  considerable  jjart 
haa  been  left  behind,  the  hand  should  be  carefully  redisinfected,  a  sterile 
rubber  glove  put  on,  and  the  retained  portion  removed  manually,  since  if 
allowed  to  rpmain  in  the  uleruB  it  nearly  always  gives  rise  to  ha?morrhage. 

Ifl  rare  cases  it  may  be  found  impossible  at  the  end  of  Imlf  an  hour  to 
expel  tfie~p!accnta  by  means  of  Crcd6's  method,  and  under" such  cii-cum- 
Btances,  unless  the  condition  of  the  patient  ho  serious,  or  there  be  free 
hFPmorrbage,  the  obstetrician  shnuhl  >yait  patienlly  and  repeat  his  nttemptB 
at  expression  at  inlen-nls,  and  should  not  despair  of  eventual  success  until 
at  k-ast  two  huurs  have  elapsed.  Under  such  circumstnneos,  it  is  probable 
that  abnormal  adhesicTns  exist  between  the  placenta  and  the  uterine  wall 
whicli  require  a  longer  time  than  usual  for  tlieir  sepanition.  In  any  case, 
manual  removal  of  theorgan  must  never  be  undertakeu  unless  absuluiety 
necessary,  as  it  Is  a  more  serious  procedure  than  the  application  of  forceps 
or  the  perfonnance  of  version.  Tn  the  former  the  band,  which  is  rarely 
perfectly  sterile,  is  introduced  htdween  Ibc  |)!ae('nla  and  the  uterine  wall, 
and  comes  in  direct  cnnfact  with  the  fnshlv  wounded  placental  site,  through 
which  are  scattered  numerous  thrombosed  vessels  which  afford  a  most  ex- 
cellent culture  medium  for  bacteria;  whereas  in  the  latter,  the  hands  or 
instruments  arc  introtlueed  into  the  amniotic  cavity,  so  that  whatever 
micro-organisms  may  have  been  carried  up  by  them  arc  likely  to  be  cast  off 
with  the  afterbirth. 

For  particulars  concerning  the  technique  of  manual  removal  of  the 
placenta,  the  reader  is  referred  to  the  section  on  obstetrical  operations. 
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CH.VPTER  XV 


CONDUCT  OF  JS'ORMAL  LABOUR 


As  a  rule  the  Kervifi-s  of  llio  ohstt'trician  arc  engaged  some  lime  before 
the  expoc'ted  dale  of  cuiillui'iiictil,  in  nnltir  lluit  iht?  piitiL-nt  may  be  under 
medical  supervision  for  at  leai^t  the  lost  ffw  inuntlis  uf  preguaacy. 

Tlie  inipiirtaiice  of  a  careful  }ir£.l]mi30JJLSI<^MiiiUlii>v ,  not  later  than 
four Jo^six  weeks  before  term,  has  ali-padj  been  insisted  upon.  Thi.-!  can 
be  mo]-e  eouvoniently  i-arriL-c]  out  with  tlur  putit-nt  at  home  and  in  bed, 
when  the  obstetrician  should  take  enreful  meatjurenients  ofllie  pelvis, 
d^teriDJiie  the  presentation  and  poAition  of  the  child,  and  acquaint  himself, 
not  only  with  ajiy  abnormality  which  may  exist  in  the  gi>nerative  tract, 
but  also  wilh  the  jjeneral  physical  condition.  At  the  time  of  this  visit 
also  it  is  well  to  g-iVe  the  patient  a  list  of  such  articles  aa  may  be  needed 
at  the  time  of  laliiuir  and  flurin*j  the  puerperiiim,  and  which  she  is  ex- 
pected to  supply.  The  physician  should  also  coniinijiiicate  with  the  nurse 
in  order  to  make  siin>  (hat  »>hc  understands  the  preparations  which  fall 
to  her  share.  Kxpcrience  lias  taugiit  me  that  the  only  way  hy  which  mis- 
takes can  be  avoided  is  to  have  all  necessan,-  dirrctions  written  down  in 
black  and  white,  or  preferably  to  use  printed  cards  containing  deliiutc  imd 
concise  instructions  for  the  patient  and  nurse. 

Preparations  for  labour  on  the  Part  of  the  Patient  and  Narie. — At 
the  time  of  the  preliittiuiiiy  examinatintt,  tlic  physif-lmi  i^houhl  iuripeet  the 
room  which  is  to  be  used  for  the  contincment  mid  make  necessary  sug- 
gestions as  to  its  arrnngemenl.  Jle  sliould  also  in""|uire  as  to  the  number 
of  wash-lwisins  which  are  available;  for  with  the  increasinjj  perfection  of 
plumbing  the  ordinary  %vasli-bnsin  and  pitcher  are  often  replaced  by  per- 
nuinent  wash-stands,  so  (hat  in  tin;  homes  of  the  well-to-do  it  is  sometimes 
difficult  to  find  a  sufficient  number  for  disinfecting  the  hands  and  cleansing 
the  patient.  Five  basins  will  be  needed:  four  for  the  use  of  the  pliyKician 
and  one  for  the  pHtient;  and  if  so  many  are  not  already  in  the  house,  a 
sufficient  number,  made  of  plain  agate-ware  and  measuring  10  inches 
acrnss  the  top.  should  he  procured. 

The  patient  should  also  be  instrneted  to  provide  herself  with  a  bed- 
pan, a  2-quart  fountain  sy^ringe  ft>r  rectal  eneniata,  15  yanls  of  non- 
^erilized  gauze  and  ^  pounda  of  cotton  batting,  for  making  bed-pads, 
or  6  prepared  sanitary  bed-pads  and  2^J>J£?<5'_2l  Higher  ehejeting.  one 
1X2  yards  and  the  other  J  X  I  yard.  The  following  articles  sliould  be 
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obtaincct  from  ibe  druggist  ai  h-ast  onp  iiicmth  before  the  «sperted  date 
of  confiuoment,  so  that  Ou-j-  may  be  in  rL-aJinuss  iu  caac  labour  should 
occur  iincxpcctc'ily: 


100  aubtc  ceiitiiiwLnis  Squibb'»  ubtorolcnu, 
4  ounces  potii^ium  penu&ugiLutite, 

4      "      boric  will. 

1  ouut'e  tube  uf  grvvn  soap, 

1      "      Lutie  uf  vuioli]K% 


100  Biiriiafs's  biciiluride  tablets, 
8  oiiuce^  alcuhul, 

2  drains  vrtj'uUjI, 
1  [lail-brtutli. 

3  |)oum)s  iibsurboDt  cotton. 


If  one  has  a  large  obstetrical  practice,  it  'w  advisable  to  have  some 

rcpiilabU'  druggist  arruuge  aud  kit-p  iu  slock  u  box  uautaiuiiig  Lbu  abovc- 
mcQliunod  articks,  bO  that  Uiv  patient  can  bo  told  simply  to  buy  an  ob- 
etethcal  outfit 

Tlie  nursf  Bhoulil  we  that  a  sufficient  number  »{  bed  and  vulval  ])ads 
are  prepan-d  in  advaut-e.  A  week  or  teu  days  before  the  fxptiL-led  dale 
of  conlincnii-nt  she  should  sterilize  a  portion  of  them,  together  withJi 
packaget)  containing  the  following  articles:  S[x  tuwiibs  or  diaiwn*  (2  [wck- 
ages),  1  ^oet,  half  apoi^nd  of  alworbent  rotlon,  and  cyjtton  pledget*  or  ganzi} 
sponges.  At  the  comuieucemeul  of  lubour  slie  should  prepare  'i  large  pitch- 
ers of  boiled  water,  one  of  which  should  bo  kept  hot,  while  the  other  is 
aTloived  to  cool,  the  top  being  carefully  covei-cd  with  a  sterile  towel. 

Freparationi  on  the  Part  of  the  Physician. — \V]ien  the  ]>hyijician  ex- 
pecta  to  lie  called  [o  un  obstelrical  rsLt^v.  he  t^liould  hold  himself  in  reudiiiess 
to  respond  promptly  at  any  hour  within  two  weeks  of  the  expccte<l  date 
of  confinement.  If  he  is  .ihliged  to  leave  town  about  that  time,  he  should 
notify  the  patient  and  arrange  for  a  competent  sulwtitute  to  iake  his  place 
if  necessary.  He  should  also  remember  that  the  proper  care  of  such  cases 
requires  a  great  deal  of  time,  and  frequently  nn  small  sacrifice  of  personal 
convenit'iiee.  and  if  he  is  not  willing  to  place  himself  at  the  dis]iosal  of  his 
patients,  aa  far  na  may  be  necessary,  he  shonhl  i-efiise  to  attend  them.  Un- 
due haste  is  one  of  the  most  frequent  causes  of  unsatisfactory  results  in 
this  branch  of  medicine. 

The  physician  should  provide  hiniscU  witli  an  obsiefrical  tnitfi^j  which 
should  be  ueally  packed  in  im  appropriate  Imix  or  vaTise  and  be  kept  ready 
for  immediate  use.  It  should  contain  not  only  the  instruments  which  he 
may  nci'd.  hut  also  the  various  drugs  required  for  liand  disinfection,  an- 
tpsthes^ia,  and  the  usual  emrrgeneies,  as  well  as  a  eprtnin  number  of  sterile 
towels  and  dressing,  in  case  (he  |>atient  has  failed  to  provide  herself  with 
such  materials,  and  for  sudden  calls  or  consul  tat  ione.  The  obstetrical 
valise  should  contain  a  pelvimeter,  a  pair  of  nail-clippers  and  a  nail- 
clcancr,  chlomfomi,  permanganate  of  |HilHah,  oxalic  acid,  birhloride  lab- 
lets,  green_spap.  and  n  nail-brush,  l^nnce^f  ergolot  or  fluid  extract  of 
cr£ot.  tablets  of  sodium  chloride  for  preparing  normal  salt  solution,  and 
a  hypodermic  syringe  with  the  usual  tablets.  There  should  also  be  a 
chloroform  mbaler,  a  suit  of  white  clothes,  three  paekagos  containing  re- 
spectively g  sterile  towels  and  a  sheet,  sterilized  abl^orbont  cotton,  and 
several  sterilized  roller  piuze  bandages  for  packing  the  uterus  and  vagina. 


The  following  iiistruniente  for  r«pniritig  perineal  and  cenrical  lacera- 
tions ehouUi  be  sleriliyx'd  and  wnippi-'d  in  a  [wckage  roady  for  iiiBtant  use: 
A  ifflir  of  aciasors,  a  needle^ti older,  4  nrti-rv  flanij)i<,  disst^trltoj:  forceps, 
iQBgjijiessin^  forctps,  toiikUEotteps,  a  Hi.,  i  aded  or  a  HiDioa  speculum, 
end  an  a^ftortment  nf  ufiedlets.  The  valist-  ^Imuld  also  contain  a  tin  box, 
40  X  ^^  X  ^^  ffntiin^^tiTp,  provided  with  a  lid  and  woodnn  handles.  In 
this  the  various  inslruiHt.'uts  can  be  packed  nlicn  not  in  ut-e,  and  at  opera- 
tion it  serves  aa  a  boiler  and  as  a  rocoptacle  for  them  after  sterilization.  A 
Tarnier  axis-traction,  or  an  ordinary'  Sirnjwon  forcf^ps,  should  be  carried, 
according  as  the  phyait'ian  has  become  accuslonifd  lo  the  one  or  other 
instrument,  as  well  as  a  3-quart  fountain  syringe  with,  a  ^la^is  luuzlc  for 
intra-uterine,  and  a  h ol lo w-__needle_fqr  subcutancoua  injet'tious  of  salt  solu- 
tion. The  latter  should  Iw  sterilized  In  advance  and  wrapped  in  a  sterile 
towel,  so  as  to  be  reaiiy  for  immediate  use. 

This  list  does  not  inclndo  the  instruments  required  for  the  destructive 
operations,  as  tliey  are  not  usually  carrietl  hy  the  general  practitioner. 
Everything  mentioned  in  the  above  list  may  be  packed  into  a  box  21  X 
8J  X  8  inches. 

Conduct  of  the  First  Stage  of  Labour. — The  physieian  should  instruct 
the  patient  as  to  the  best  method  of  rnmmunicating  with  him  without 
delay;  but  generally  speaking,  should  direct  the  nurse  not  tn  send  for  l»im 
if  the  labour  commences  at  night,  between  11  r.  m.  and  7  a.  k.,  unless  it 
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seems  necessary  that  lie  should  see  the  patient  at  once.  On  the  other 
band,  when  the  jtains  hegiu  between  T  a.m.  and  11  KM.,  the  physician 
should  be  nulilled  iumiediutely,  so  that  he  may  make  his  plane  accoid- 

mgly. 

As  soon  as  the  nature  and  severity  of  the  pains  indieate  thut  labour 
has  set  in,  llie  imlient  sliould  i-eireivc  a  ft^ll  bath  and  a  tccUlI  uamiio. 
WliL-ii  tliL-  phvi-ifian  arrives  he  should  make  a  carefulexti'mal  e-\ajuina- 
tion,  mt^p  out  thejii-esentatjon  and^  position  otlUiicluld,  and  listen  to  the 
fffital  heart.  In  primiparB*,  if  the  pelvis  bt;  normal,  and  tlie  child  present 
by  tbt*  vertex,  whifh  is  firmly  t'li^a^cd,  tlu'rf  is  no  uuct-ssity  for  making 
an  internal  examination,  provided  tliat  the  heart  sounds  are  in  good  con- 
dition, as  all  that  can  ha  gained  tlierefroni  is  infonnation  eoneeming  the 
degree  of  dllatalion  of  the  fcrvJx.  On  this  point  one  eau  usually  form  a 
fairly  atreurale  idea  from  the  behaviour  of  the  patient  and  the  extent  to 
which  the  head  has  descended  into  the  pelvis,  which  c^m  usuiilly  he  deter- 
mined by  extiTual  palpation.  .Again,  the  rupture  of  the  membranes  and 
the  onset  of  bearing-down  pains  usually  indicate  the  beginning  of  the  sec- 
ond stage,  after  which,  m  a  rule,  there  is  ample  time  in  primiparro  for 
the  arrival  of  the  physician. 

In  general,  then,  it  may  be  said  that  in  _pr'"lill^>'^'  itMSt  abuurmttllty 
be  suspected,  an  internal  exaniiuution  is  umicccasaxy  and  should  not  be 
made  unless  the  first  stage  is  unduly  prolongeil.  On  the  other  hand,  in 
view  of  the  fact  that  in  nndliparous  women  the  first  stage  is  frequently 
very  short,  and  the  second  occasionally  tenninaling  M'ith  a  few  expulsive 
pains,  unless  the  physician  is  prepared  to  remain  in  the  house  indefinitely, 
it  may  he  desirable  to  ascertain  tlie  condition  of  tlie  cervix  by  vaginal 
touch,  as  the  patient  should  not  be  left  aftt^r  the  externa!  on  \h  two  thirds 
dilated. 

tYequent  internal  examinations  should  be  avoided  for  two  reasons:  to 
minimize  the  po-tsibitily  of  inft'ction  and  to  save  the  feelings  of  the  patient 
as  far  as  possible. 

Hand  Disinfection. — Recent  experimental  work  has  conclusively  dem- 
onstrated that  it  is  impossible,  in  a  large  proportion  of  cases,  at  any  rate, 
to  render  the  liands  absolutely  sterile,  no  matter  what  method  of  disin- 
fection may  be  employed.  Even  after  the  most  rigorous  directions  have 
been  scrupulously  followed,  tht're  still  remains  a  not  inconsi<iei'abIc  dan- 
ger of  infection.  J^or  details  concerning  the  latest  work  upon  the  subject 
the  PL-ader  is  referred  U*  Haegler's  monograph. 

With  the  vicv;  of  still  furllier  minimizing  these  risks,  the  use  of  rubber 
gloves  ha.";  been  introduced.  These  can  tie  r'-ndcred  perfectly  sterile  by 
boiling,  and  when  drawn  ovtr  the  rsi-efully  disinfeetrd  bands  afford  the 
greatest  safety  possible.  Since,  however,  tliey  arr  liable  to  tear  occasion- 
ally, the  necessity  for  disinfecting  the  hands  before  putting  tliem  on  is 
ai)parent.  Rut  thut  their  employment,  even  in  conjunction  with  all  our 
other  precautions,  does  not  rntircly  do  away  witli  the  possibility  of  intro- 
ducing bacteria  into  the  genital  tract,  is  evident,  since  I  have  shown  that 
pathogenic  organisms  are  present  upon  the  inner  sttrfaoes  of  the  labia  and 
the  margins  of  the  hymen  in  at  least  tiO  per  cent  of  pregnant  women,  and 
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that  the  mero  introduction  of  a  aterilked  glasa  speculum  2  centimetres  in 
diainoter,  which  is  no  larger  than  the  two  fingers  cmployt-'d  for  examina- 
tion, carries  micro-organisms  into  the  vagina  in  at  leajit  one  hall'  of  such. 
cases.  Moreover,  iuaamuck  aa  the  delicate  structure  of  the  portB  renders 
their  thorough  disinfection  out  of  the  cjuetitiou,  and  as  the  examining 
tingers  necessarily  come  in  contact  wilh  them_,  it  must  be  admittccl  that 
vaginal  examiuatioui^  during  labour  can  never  be  entirely  devoid  of  dan- 
ger, and  they  should  therefore  be  avoided  so  far  as  is  consistent  with  the 
welfare  of  the  patient.  While  these  considerations  should  not  deter  ua 
from  nial(ii)g  as  inatiy  oxaminatious  as  nm}-  be  necessary  in  abnormal  cases, 
it  phouhi  always  be  biirni'  in  mind  iliiit  the  bt'st  results  are  obtained  by  the 
least  possiblu  cmplayiuent  of  the  vaginal  touch  and  the  widest  passible 
utilization  of  external  methods  of  examination. 

If  the  hands  of  the  physician  have  recently  come  in  contact  with 
infei-'lious  material  at  operation  or  autop>*y,  labour  shonld  he  conducted  by 
extci-nal  examinations  alone,  vaginal  (;xaminatiuns  being  made  only  in  the 
preeence  of  some  abnormality,  and  then  only  tiftcr  most  careful  disinfec- 
tion and  the  use  nf  gloves. 

In  all  eases,  before  making  an  internal  examination,  the  hands  should 
be  disinfected  as  carefully  as  for  a  nmjor  surgical  operation.  The  best 
method  for  this  purpose,  introduced  by  Dr.  lialsted  some  years  ago,  and 
described  by  Dr.  Kelly  in  IH!H.  consists  of  the  folloM-ing  stepe: 

1.  t^ut  the  finger-nails  with  clippers  or  scissors  to  _1_  millimetre  in 
length. 

8.  ^jcmbjtUe  hands  and  lorearms  up  to  the  elbows  rigorously  with 
qail-briish,  green  H(>»p,  Mfl  hot  wntnr,  for  at  least  five  minute-s  by  the 
cltjtk,  antl  longer  if  they  are  not  maci-oscopically  clean,  paying  particular 
attention  to  the  nails  and  i)almar  surface  of  the  fingers.  The  water  must 
be  changed  at  least  once.  After  changing  it,  remove  dirt  from  beneath 
the  Bnger-nsilff  with  nail-cleaner  or  Icnife  and  r*?ncw  the  washing. 

3.  Ein*u-lh(iJuuuU  in  frtisli  u'iU.t:r  and  then  e<^)ak  them  in  a  hol^fifttu- 
ratod  solution  rif  potassium  permanganate  until  they  take  on  a  deep  ma- 
hogany-brown colour. 

4.  Dissolve  this  off  in  a  Imt  satumtrd  Bf}bitinn  nf  nxtiMo  prid. 

5.  Thcu  soak  the  bunds  and  fnnarms  in  ii  l-t&rl,000  bichloride  8olu- 
tion  fnr  at  least  tiiicc  minutes  by  the  clock. 

(>.  Touch  nothing  until  ready  to  examine  the  patient,  going  directly 
from  the  bichloride  to  her. 

The  only  objection  which  can  be  made  tn  this  method  of  band  disinfec- 
tion is  the  length  of  time  which  it  requires  and  the  roughness  of  the  hiinfls 
which  sometimes  follows  it.  Tlie  first  objection  cannot  be  overcome,  as  I 
do  not  believe  that  the  hands  can  be  thoroughly  disinfected  in  less  than 
ten  minutes  by  any  nicthorl.  The  second  can  be  obviated  to  a  great  ex- 
tent by  f^nointin^the  lianda  with  glycerin  or  some  emollient  after  the 
examination  has  b4M'n  made. 

The  rapid  method  of  disinfection  introduced  by  Ftirhringer,  by  which 
he  believed  that  the  bnnds  cnuld  be  rnnclered  absolutely  .sterile  in  tlirce 
minutes,  has  been  shown  by  later  experimental  work  to  be  absolutely  unre- 
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liable.  Nor  have  Ihe  recent  methods  of  disinlLTlLon  by  means  of  alcohol 
subBtantiatcd  the  claims  which  have  been  made  for  them,  inasmuch  as 
Kronig  has  t<hown  that  they  are  based  upon  a  fallacy,  and  that  alcohol  does 
not  possi'iKit  a  markedly  germicidal  action,  but  simply  produces  conditions  in 
the  skin  which  for  the  time  bciiig  render  it  difficult  to  remove  the  organ- 
isms frnm  its  surface. 

Preparation  of  Patient  for  Examination. — liMiile  the  physician  is  dis- 
iufueling  hia  haudt,  llic  uursL'  should  he  uiakiuj;  her  preparations  fur  the 
internal  examination.  The  patient  should  lie  on  the  right  or  left  side  of 
the  bed,  according  as  the  ph\-8ician  prefers  to  examine  with  his  riglit  or 
left  hand.  She  should  then  Ix'  covered  with  a  sheet,  wbirh  is  pulled  up 
from  the  foot  of  the  bed  and  its  unds  wrappctt  about  Ihv  U-^s  in  such  a 
manner  as  to  leave  the  external  genitalia  free  with  the  least  pos^iiblc  ex- 
}K>sure  of  the  rest  of  the  person.  The  bedclothes  should  nnt  be  thrown  back 
so  as  to  leavi-  the  k'^s  of  tht;  patient  exposed.  Nor  should  ihe  physician  ba 
expected  to  examine  under  any  coverin<r.  The  vulva  and  tlie  inner  surfaces 
of  the  thighs  are  then  thorougl^ijy  lyasbed  wiili  soa]?  andjmt  water,  particu- 
lar atteuliou  being  paid  to  (be  repioiLs  abou(  the  imus  and  clitaria.  If  the 
pubic  hairs  are  very  long  they  should  be  cut  short  with  scisaore  or  shaved. 
After  a  thorough  cleaneiug  the  parts  should  be  rinsed  with  fresh  water 
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and  then  sjionged  with  a  l-to-2,000  bichloride  solution,  after  which  they 
should  be  ygyered  with  a  towel  soaked  in  the  same  solution,  which  remains 
in  place  until  the  physician  is  ready  to  conuiiencc  his  examination.  Final- 
ly, a  sterile  towel  should  be  placed  under  the  patient's  buttocks,  so  as  to 
prevent  the  examining  hand  from  coming  in  contact  with  the  bed. 
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th(!  Uynirn.  while  (he  iodyx  and  second  fin^'ers  of  the  other  hand  are  anoint- 
ed with  stfrile  vaseline  and  introdu<'i'd  into  the  vagina. 

In  makinp  the  cxuniinHlion  u  definite  routine  should  be  followed:  1.  The 
fincern  slioiild  ho  infrodiifei]  iilonji  the  antorinr  Piirfaco  of  the  vaginjil  wall, 
aiid  llif  shai)o  Jtnd  pize_ftf  ihe.  pubic  arfJi  fiiji]  itm  hiJ^rlit  nf  t)w  Byinphy>iiH 
noted.  2.  The  (amjji  should  then  be  examined  in  order  to.  determine 
whothj?r  iU canal  is  oblitL-ratwl.  \\w  di:grce  to  which  tbc-cxterniil  oa  ia  dila- 
It'tl.  mid  llie  character  nf  its  niarKins.  Next  wt-  nlwerve  whether  the  mem- 
branes are  iiitaet  or  not,  f^cnt  earc  lieinj;  taken  to  avuid  rtipluriii;;  tluin  if 
the  patient  is  In  the  Ilrsl  bta^re  of  labour.  3.  The  lyespntinj;  purt  should 
be  felt  for,  and,  if  (he  or  be  tiilated.  the  presentation  and  position  of  the 
chihi  ahould  he  niarle  <uit.  Tt  in  aluo  important  tj)^dctermiuc  its  relation 
to  the  gujtyrior  f?lrait  and  to  Ihi'  line  eonneetiiiji  tlie  ischial  spines.  4. 
After  havinp  decided  these  points.  I  he  palmar  surface  of  the  finpers  should 
be  dircrtwl  posteriorly,  and  the  perinirnm  palpated  betwpen  t!ie  two  fin- 
gers in  the  vagina  and  the  thumb  outride,  with  t-peeial  reft-renee  to  its  con- 
sisfeney.  thitknes^.  and  resistance.  5.  The  mobility  ofJJic^CQCCtx  should 
then  be  tested,  after  wliieh  the  tinkers  fhould  l>e  pawiwl  upward  over  the 
anterior  surfaceoftlie  eacrum  and  its  vertical  aiid  Jatcral  curvaturenqled. 
If  the  presentinii  part  is  not  low  doVvn.  the  three  lower  sacral  vertcbr® 
are  readily  palpable  in  normal  women,  whereas  the  first  and  second  can 


be  felt  only  in  contracted  pelveR.    6.  Tf  the  preaenting  part  is  not  deeply 
engaged,  the  Jiaj^onal  conjugate  ahouIirEemcBflUred. 

It  it  Llcoiucs  necessary  to  repeat  the  cxammation,  exactly  the  same 
rigrorouR  preparation  is  imperative,  it  heing  important  to  remember  that  a 
single  disinfection  of  the  hands  is  cfiicieut  only  for  a  comparatively  short 
period. 

After  completing  the  examination,  the  phyjiician  is  nsually  expected  to 
expresw  an  opinion  as  to  the  probalOe  coiirFP  of  events.  If  everything  is 
normal,  lie  should  asHure  Ihn  patient  that  uH  will  be  well,  hut  should 
gtninl  against  nmking  iiny  vt'ry  dclinitc  slaleuu'nt  as  to  (he  prubabli'  dura- 
tion of  hil/dur,  and  content  himtjclf  with  saying  that  nndcr  such  tircum- 
etances  the  average  time  is  only  a  certain  number  of  hours,  and  that  her 
siifTering  will  probably  he  ended  within  tlml  periucl.  The  o!)sl,otrician  w}io 
ventiirea  to  make  more  precise  statemfnt*^  will  speedily  fintl  that  hia 
predictions  arc  often  very  faulty,  even  when  the  head  is  on  the  perinfeum. 
If  some  abnormality  he  present,  it  is  not  nlways  wiw  to  inform  the  patient 
of  the  fact,  hut  the  phyfician  fhuuld  he  earcful  to  impart  his  knowledge 
to  some  res])onsible  membL-r  of  the  family  for  his  o*ii  protection,  in  case 
an  emergency  should  arise. 

Ihiring  the  first  stage  of  lahotjr  the  patient  usually  prefers  to  move 
alniut  her  room,  and  fret^ueudy  is  more  comfortahle  when  oeeupying  a 
sitting  position.  During  this  period,  therefore,  she  should  not  he  com- 
pelled to  lake  to  her  bed  unless  she  feels  so  inclined,  and  when  she  docs  so 
she  should  be  cautioned  against  attemjitiug  to  hasten  Isbour  hy  volun- 
tarily bringing  her  abdominal  muscles  into  play,  for  they  have  little  or 
no  effect  itpon  the  dilatation  of  the  cervix,  and  the  effort  will  only  serve 
to  exhaust  her  strength. 

Conduct  of  the  Second  Stag«  of  Labour. — Tlie  beginning  of  the  second 
stage  of  labour  is  u.«ually  indiedted  by  ihe  rupture  of  the  membranes  and 
the  ojifi.et_of_l>earing-down  pains,  ihough  llfese  signs  are  not  absolutely 
characteristic,  as  in  a  small  number  of  eases  rupture  may  oeeur  at  an  early 
jjcriiMl,  or  the  patient  may  attempt  to  hasten  the  course  of  labour  by 
making  premature  use  of  her  abdominal  muscles.  Cin  the  other  hand,  the 
membnines  sometimes  remain  intart  until  they  protrude  from  the  vulva. 
In  still  rarer  cases  Ihey  do  not  niplure  a\  all.  th**  <dnld  enming  into  the 
world  surrounded  by  thcra,  or,  as  it  is  popularly  termed,  being  bom  with 
a  caul. 

In  the  latter  part  of  the  first  stage  the  pains  generally  become  bo 
severe  that  the  patient  naturally  seeks  the  recumbent  position;  hut  if  she 
is  still  moving  abont  the  room  or  sitting  up.  she  should  go  J^o  bedirame- 
distely  upon  the  rapture  of  the  membranes  and.  tlie  beginning  ofl»anng- 
doKD^pains.  "  " 

Preparation  of  the  Bed. — The  bod  should  he  prepared  as  soon  as  ihe 
pains  berome  severe,  since  in  the  caw  of  n  mnltiparona  woman  the  second 
stage  nf  labour  is  often  extremely  short,  and  delivery  occasinnally  necurs 
wliile  the  patient  is  being  moved  from  a  chair  or  sofa  to  the  bed.  A  hiffh.ain- 
glc.iron  bedstead  is  prefarable.  but  in  private  practice  one  usually  has  to  be 
content  with  the  ordinary  double  bed.  "Cnder  such  circumstances  one  side  of 
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it  should  be  prepared  for  the  patient;  whether  the  right  or  left  depends  upon 
which  hand  Oil'  physician  expects  to  use  for  To>rmal  oxauiiiiation  and  (he 
conduct  of  lalKiur.  A  large  piece  of  nihber  sheeting,  1X3  yards,  should  be 
placed  over  the  centre  of  the  mattress,  covering  its  entire  witTth,  and  over 
this  a  ^ci't  is  spread.  A  second  piece  of  rubber  sheeting,  J  X  1  V»n],  is 
placed  upon  t!ie  pide  of  the  bed  upon 
which  the  patient  is  lo  lie,  in  such  a 
position  that  it  will  conte  directly  un- 
der her  buttiKkri.  Tlie  entire  bed  is 
then  eovfiriHl  by  Ji  tlfaw-shccl;  over 
this  is  placfd  a  sterilt.  bed-pad,  upou 
which  the  buttocks  rest,  or  a  Kelly 
obslelrieal  ntbl>er  patl  may  be  used. 
Witli  this  arrangement,  the  upper 
sheet  and  the  small  piece  of  rubber 
cloth  con  be  removed  at  the  comple- 
tion of  labour,  leaving  Ihe  niatlres« 
protected  by  a  large  piece  of  rubber 
sheeting  and  the  under  sheet.  Tu 
avoid  exposure  the  legs  should  be  en- 
casetl  in  lon;^  leggings  which  reach  to 
the  thighs  and  are  pinned  to  the 
n)lled-up  nightgown.  In  winter 
these  should  be  made  of  c-anton  flan- 
nel and  in  sunnner  of  tliin  uiuslin. 

Kxnmitnifum  in  fhe  Srrtmil  ,'>fafie. 
— .AfttT  the  patient  has  btn-n  put  to 
bed,  the  question  arises  whether  or 
not  a  vaginal  examination  should  be  made,  ami  this  is  determined  by  the 
condition  of  afTairs  in  each  case.  If  the  hejwl  Jiiis  become  engaged  m  the 
Rest  sbyje^of  laboufj  il_cHn  ht-  omitted;  but  if  the  prescnling  part  is  not 
engaged,  or  any  abnormality  is  present  ors«s]jected.an  internal  examination 
is  absolutely  necessary  in  order  to  ascertain  whether  the  cord  has  prolapsed, 
ur  if  fvorytliing  is  as  it  should  Im". 

If  the  patient  lias  iip[»arfnt]y  been  iu  the  second  stage  of  labour  for 
some  time  withnut  nipture  of  the  membranes,  an  cxnmination  is  advif?ablc 
in  order  to  determine  the  condition  of  the  cervix;  for,  after  it  has  be- 
come completely  dilated,  the  membranes  have  served  their  purpose  and 
retard  mthcr  thnn  hasten  Ihf  I'irth  of  tlie  child,  so  that  it  niny  ho  advisable 
to  Dipture  them  artificially.  Tliis  is  usually  readily  arcomiilrsbed  by  saw- 
ing through  them  with  tlip  finger-nail,  or  pinching  them  between  the  two 
exomming  fingers.  In  rare  instances,  however,  they  arc  so  resistant  that 
it  becomes  necewyiri'  to  resort  to  instnimental  means.  For  this  purpose  a 
sterilized  bullet  forceps  is  admirably  «ui{ed.  but  if  it  is  not  available,  a  lint- 
pin,  previously  heated  in  the  flame  of  an  alcohol  lamp,  is  a  convenient  sub- 
stitute. The  mrmbmnes  uhould  not  be  ruptured  during  the  acme  of  a  pain, 
particulnrly  when  the  bead  is  not  deeply  engaged,  as  occasionally  the  rush 
of  amniotic  fluid  may  be  so  great  as  to  carry  the  cord  along  with  it,  and 


Fio.  J(W.— Kbllv's  Btiwtii  Tad, 


in  the  pt>lvi.«,  intonial  pxflniinalinn^  are  quiW  iinimc>e8Siirv.  aa  il«  dejtcent 
can  readily  be  IniLf  J  by  Ihc  incrcaaiiig  diflicuUy  with  which  the  cephalic 
prominence  is  felt  on  ciuployiiicnt  of  the  fourth  inantfuvrc.  Moreover, 
when  it  can  no  longer  bt-  felt  from  above,  if  the  legs  are  u-idply  separnted 
and  the  tijw  of  the  fingerii  applier^  to  the  perinaium,  to  the  side  of  and  in 
froDt  of  the  anus,  and  pressed  firmly  inward  and  upward,  the  presenting 
|mrt_can^be  felt  as  a  t^rin.  mundcd  hociy.  (Jcnernliy  speaking,  this  ma- 
nffiuvre  becomes  avaihible  as  soon  as  the  head  has  passed  below  the  level 
of  the  ischial  spines. 

Purinp  tJic  entire  second  stage,  auscultation  ahonld  be  practised_at 
frequenMntervals,  jiarticularly  when  the  head  hns  reaehe<l  the  pelvic  floor, 
lor  dccftsTonafly  the  cord  ia  preswd  upon  lightly,  and  the  child  may  be 
asphyxiated  at  this  period  and  be  lost,  if  not  delivered  promptly. 

Ihliverp. — As  soon  as  the  head  can  be  palpated  through  the  perinapum, 
preparations  should  he  made  for  deliver}*.  :\  table  slionUI  be  jilaced  in 
a  convenient  position  at  the  side  of  t!ie  bed,  and  upon  it  a  basin  of  boiled 
water  and  another  of  I-to-'g.WO  bichloride  jiolution.  a.t  well  as  sterilizcil  cot- 
ton pledgets  or  gauze  sponges,  a  certain  number  of  sterile  towels,  and  the 
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material  for  tying  thi!  cord.  The  instruments  DRcded  for  the  repair  of  the 
pt'riiiii'uui  should  also  be  within  easy  reach. 

The  patient  should  then  be  placed  in  position  upon  the  bed.  In  this 
country  it  is  ciistomarj-  for  her  to  lie  upon  her  back  witli  the  lege  drawn 
up,  thougli  in  England  and  many  places  on  the  Continent  the  latt-ml  posi- 
tion is  preferred.  If  the  leggings  have  not  been  used,  they  should  now  be 
drawn  np  and  jiinned  to  the  night-gown,  which  has  been  rolled  up  beneath 
the  patient's  back,  so  tliat  it  may  uot  be  soiled.  The  gepitaUl^  abfluld 
again_b£j*'ashed^wit_h  soap  and  wator^and  baLhod  with- a  bicUloudfi  solu- 
tion. 

After  having  carefully  disinfected  Ins  hands  so  that  he  may  m.ike  an 
iinn^gf^jttin  vi^pii^al  pni\*"'^ft^""  '^  riPfi>Hstflrv,  the  physician  iihould  place 
a  stiJiiLt towel  beneath  the  patient's  buttocks,  a  second  ovcrJu^r  abdomen, 
and  o.thers  over  bcr  legs,  and  pi:i  them  in  place  so  as  to  cover  everything  in 
the  neighbourluiitd  of  the  gmit'iilJ:]  witli  which  hi.<(  hands  may  come  in  (M)n- 
tact,  leaving  only  the  vulva  and  pcriua'uni  cvposed. 


As  the  head  passes  don-n  into  the  pelvis,  small  particles  of  ficccs  are 
frequently  expelhvl,  and  as  they  nf»peiir  at  the  anus  they  sliould  be  wiped 
away  willi  a  piecp  of  cotton,  after  which  the  parts  should  be  sponged  off 
with  fresh  pledgets  soaked  in  bichloride  solution. 


Aa  Boon  aa  the  head  begins  jojistend  the  vulva  the  patient's  _fiiiffer- 
in^  becomfi  grt>atly  incicasciV  and  are  freqiit-ntly  oxcniciating.  At 
this  sta^  it  is  ailvisahle  to  beifin  to  ano  cliloroforni.  jmrtlj  io  tvlicve 
thg.pjdn.  and  ijantiy_ia_aid iu  poU'ctio;;  tin;  ^jmrnaiiuQ.  If  the  nurse  be 
competent,  its  administration  should  bo  intrufited  to  her.  The  pntient 
havinjf  been  instructed  to  gi\e  notice  as  soon  as  sbe  feels  a  pain 
be^nnin^.  several  dropa  of  ehlortifomi  are  pimred  upon  un  Ksitmix-h 
inlialer,  and  she  is  told  to  inspire  decplj".  This  is  repented  with  coeh 
pain,  the  inhaler  being  removed  immwliately  after  its  ce^ialion.  In  this 
manner,  after  a  sbort  time  the  wnsation  of  pain  bcconu'S  markedly 
diminished,  wliile  the  pulieut  retaiiiy  eunseiousULSS  and  is  jfenerally  able 
to  talk  ralionally.  But  wiuiD-thi;.Jiea»L  l>CKii;6_to,cmcrj;t;  from  the  4:ulva, 
the  clilorofonn  should  be  pushed  to  completp  anj^sthesia,  duriiy^^.wiiieh 
the  head  is  bora.     This  degree,  towever,  should  Ja^tt  _vuly_  _fyr_a.  ley 

Protertion  of  ihe  Perintpum. — As  soon  as  the  periniBum  shows  signs  of 
bulging,  tlie  pliysieian  i<hc>uld  make  preparations  for  its  protection,  phic- 
ing  liiuiself  in  such  a  position  as  to  be  able  efTcctually  to  chock  the  prog- 
ress of  the  head  if  necessary. 

Injuries  to  the  jjeriua'uni  are  of  very  frinpit'ot  oci'urrenee,  and  can- 
not always  be  avoided  even  under  the  most  skilful  treatment.  The 
statements  as  to  their  frequency  vary  considerably,  but  all  authorities 
agree  that  thoy  occur  luucii  oUener  iiLprJ  mi  parous  than  in  multipa- 
roiifl  wonipn.  Thus,  Schroeder  observed  them  in  Jit.o  and  E)  pur  cent 
of  his  cases  respectively;  Balandin  iu  3'».9i)  and  1.19  per  cent;  and 
Olshflusen  iti  21.1  and  1.7  per  cent.  These  figures  would  seem  to  be 
rather  too  conw^rvative,  as  slight  tears  imjdicating  the  fourchetle  occur 
in  from  0H£_baLf  to  twu  tliirdsjof  all  priinipani-.  and  in  10  per  cent  of 
multipane.  Occasionally  one  meets  with  physicians  who  state  that 
they  have  delivered  several  tlMimsand  women  with  one  or  two,  or  pos- 
sibly witlioul  a  single  perineal  tear.  Such  stAtements,  however,  are 
always  erroneous,  and  merely  indicate  that  the  physitiau  has  not  inspect- 
ed (he  parts  after  labour,  and  designates  as  torn  only  those  cases  in 
which  the  vagina  and  rectum  have  been  converted  into  &  cloaca,  to  the 
existence  of  vhich  his  attention  would  assuredly  be  called  by  the 
palient. 

In  the  grealfisL  number  of  cases  the  fourchette  alone  suffers,  but  not 
uncommonly  the  tear  extends  (hroiigh  a  greater  or  lesser  jmrtion  of  the 
perineal  body  and  is  usually  associated  with  another  extending  some  dis- 
tance up  one  or  Ixilh  vaginal  fiulci,  while  in  rare  caiies  the  entire  perinieum 
is  torn  through  and  the  rectum  opi-ned  up.  The  first  two  varieties  are 
frequently  unavoidable,  but  the  coiumun  occurrence  ui  complete  tears  is 
an  indication  of  ignorance  or  negligence. 

Gcnernlly  speaking,  the  cftlLses  of  nipture  are  threefold:  disproportion 
bgt'sveKli^the  head  and  the  vulva,  (no  mpid  expuji^ion,  and  abuorxualitiesan 
( ,  thfc  mechaniaii-of  labour.  Where  the  head  is  excessively  large  or  the 
vulva  excessively  small,  the  mechanical  conditions  arc  such  that  birth  can- 
not take  place  without  a  certain  amount  of  laceration.    Tn  not  a  few  cases 
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the  tearing  is  due  not  ao  much  to  absnlute  disproportion  between  the 
head  and  the  \iilvn  as  to  the  lack  of  d.iuiUdij'  ^  Uiu  pmiua.>um,  which  la 
particularly  marked  in  eldorlj  priuiipaiU'.  Too  rapid  expulsion,  howt-ver, 
ia  a  much  more  frequent  cause  of  rupture,  and  when  the  head  is  sud- 
denly and  foi*cil)ly  extruded  thruugh  the  imperfectly  dititcndcfl  vulva,  its 
mode  of  production  is  manifest. 

Various  flh"''"'""'*'lipjt  in  the  mevhaniam  of  labour  favour  nipturc  of 
the  perinieum.  The  pioat  frtsguynt  of  Ltifftp  j"  iini|...rfn^t  extension  of 
the  head,  so  that  the  vulva  ia  distended  bj  tlm  nrcipiLn-fmnhil,  inafoail 
of  tlic  suhoccipito-lirC)pqfttK  "  sybocitiipiLD-froutiil  uircuinftTi-ncu.  In 
a  certain  number  of  cages  the  presenting  part  may  be  directed  too  far 
backward — in  other  wordw,  exlengiea  doia  not  occur — and  under  the  influ- 
ence nf  the  uterine  contrnctions  the  presenting  part  i.s  forced  directly 
downward  iipun  the  pcriunil  body,  instead  of  being  pui'lcd  upward  and 
forward  tcjwards  the  vulval  ojiening.  Occasiunally  a  similar  condition 
is  observed  in  women  having  a  pulvis  which  tt2£)r(mcbcfi  thcjnale  type,  ajid 
in  which  the  pubie  arch  is  long  and  narrow,  whereby  the  head  is  pi-e%'cnted 
from  engaging  directly  under  tlie  symphysis  puhis.  Again,  in  rare  in- 
utAnces,  an  iilumrnial  incliriatiiin  (if  the  pelvis,  bv  cjiujtiiig  the  vulval  open- 
ing to  look  more  upwitrd  than  usual,  uiair'  bring  about  a  similar  randitlon. 
In  considering  the  mechanism  of  labour  we  directed  ntlentinn  to  the 
fact^irs  which  predispose  to  perineal  ni])ture,  wlien  the  head  is  delivered  in 
per?(iiJt<'nt  cwcipito-postcrior  positiontD,  or  when  the  child  presents  by  the 
brow,  face,  or  breech. 

Qiffard,  in  1733,  was  the  first  to  direct  attention  to  the  advisability  of 
EtteJnpting  to  prevent  perinea!  Iejtr».  Numerous  dcvirES  have  nince  hi'pn 
BngBested  liaviug  the  same  object  in  view,  but  thtir  very  mulliplicity 
argues  that  they  are  not  uniformly  satisfactory.  In  most  of  the  older 
methods  prcs.'nirc  was  applied  directly  to  the  perinxum,  or  various  at- 
tempts were  made  to  relieve  the  tension  to  wliich  it  wiui  subjected,  so 
that  the  physician  wai«  wild  la  su[iport  the  perina'nm.  An  excellent  resu-mk 
of  the  early  literature  upon  the  subject  will  be  found  in  Ooodell's  scholarly 
article,  published  in  1871. 

In  the  method  which  has  stood  yie  in  best  stead  clq. alLeiupL  is-iuade 
tp  support  the  iKTimcuiii  by  pressure,  but  the  obstetrician  simply  endeav- 
ours  to  £iUiauJLcXteri^ion_  of  tJic  head  And  preveut-ii  froni  Ihuii^  JuitUUiidy 
DXtruded  duriug  the  a<-iiu'  c-l  a  ])ain.  For  thia  purpose,  when  tlie  vinrtes 
begins  to  distend  the  vuKti.  ii  should  be  seized b(^cciL^b«-tUttiab-and 
three  fingers  of  one  hand,  tind  forcible  pressure  ttim/Ip  a^inut  \\  during  i^a/'b 
poiji-  At  the  same  tiine  tlie  pressure  slioulil  be  directed  in  such  a  manner 
as  to  bring  the  occiput,  and  later  the  nape  of  the  neck,  dircetJy  in  contact 
with  the  inferior  margin  nf  the  s\^nph^Tis.  and  thus  increase  extension. 
Accordingly,  as  soon  as  the  head  appears  at  the  vulva  the  physician  should 
be  ready  to  restrain  its  progress.  lie  should  hold  his  hand  in  such  a 
manner  as  to  be  able  to  bring  it  immediately  into  action,  for  in  many 
instances  the  resistance  of  the  vulva  is  unexpectedly  uverwjnie,  and  a  single 
[>ain  may  be  sufficient  to  push  tlie  head  suddenly  through  it  witli  a  result- 
ing perineal  tear.    After  the  head  is  so  far  bom  that  the  vulva  is  distend- 
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bear  down,  the  mu^thesia  is  deepened.  At  the  same  time  twiLiiiifierg 
are  ajipljed  just  bfllLJi'd  tht'  anus,  ami  Tur^iard  and  upward  pressure  is 
made  upon  the  brow  through  the  }>ermii;uiii. 

Tlie  student  is  warned  from  attempting  to  protect  the  perina^um  by 
any  method  which  aims  at  strippiufj  it  back  over  the  presenting  part. 
Sucb  a  proet'<Iur«  in  ustdpHs,  cvt^n  if  carritid  out  siircpssfullv.  and  ntvl  infre- 
quently, while  it  is  being  attempted,  the  hwu!  will  suddenly  shoot  past 
the  hand  and  cause  a  more  or  Icrs  severe  laeeration.  The  same  may 
be  said  of  the  introduction  of  the  finger  into  the  anus,  for  the  purpose  of 
drawing  the  pcrinji-um  up  over  the  lieud,  as  aupgestcd  by  Dr.  (loodtdl.  In 
fact,  all  such  procedures  are  not  only  of  que^liouahle  utility,  so  far  as 
the  protection  of  the  perinteum  is  coneemed,  btit  are  dangerous  in  that 
they  contaminalp  thp  hnnd  and  throw  it  out  of  function  in  case  an 
emergency  should  arise  which  calls  for  its  prompt  intrfiduction  into  the 
genital  tract. 

Many  ohstetricianii  inlrodnce  one  or  two  fingers  into  the  vagina  as 
soon  as  the  head  apjwars  at  thp  vidval  opening,  so  tliat  it  may  not  sur- 


prise  them  by  a  sudden  advance.  Such  a  praetit^e  is  extremely  reprelien- 
eible,  a»  it  luarkedly  increases  the  possibility  Df  containiualiou  and  in- 
fection. 

Many  anthoritiefi,  when  rupture  of  the  perinseum  seems  imminent,  ad- 
vise the  perfortiianee  of  c^ijfiotomy.  In  this  operation  a  strong  pair  of 
scissors  is  introduced  between  the  head  and  the  perineum,  and  au  oblique 
incigion  mode  downward  and  l>flcl<wanl  on  eitlter  side  between  the  anus 
and  the  tuber  iscliii.  The  operation  is  practiswl  in  the  belief  that  the 
vulval  opening,  if  sufficiently  enlarged  by  llie  incisions,  will  not  tear  far- 
ther, or  that  in  any  case  the  laceration  will  occur  in  the  conlinuation  of 
the  incisions,  wliose  clejin-cut  edges  will  heal  more  readily  than  the  irregu- 
lar sp<mtaneou.«  tears.  Personally,  1  scu  no  advantage  in  the  procedure,  as 
my  fxperience  is  that  ordinary  perineal  tears  will  heal  almost  unifonnly  if 
properly  sutured  and  cared  for. 

Citih  »f  Citrd  (ihout  thr-  Xnl; — liiimediately  after  the  birth  of  the  bead 
the  finger  hIiquUI  be  passed  to  the  neck  of  tht'  eliild  in  order  in  sst^ertain 

whether  it  is  encircled  by  one  or  more 
coils  of  the  umhilieni  card.  This  com- 
plication occurs  in  alxiut  every  fourth 
case,  and  the  vesi-^els  are  sometimes 
pressed  upon  so  tightly  that  asphyxia- 
tion results.  If  such  a  coil  be  felt,  it 
shonhl  hn  drawn  dnwn  Wtuwen  the  fin- 
gers, and.  iT  .k»ut»j.'  enough,  slipped  over 
the^chijrt's  head;  but  if  the  eonl  be  too 
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tightly  appHfd  to  permit  of  this  pro- 
cedure, and  the  head  appears  congested  and 
suiTosed.  the  former  ofiould  he  seized  and  cut 
hiHween  two  artery  clamps,  and  the  child  imme- 
diately extracted. 

Delivery  of  the  tShoulders. — In  the  majority  of  cases  the 
shoulders  appear  ni  the  ^nilva  just  after  the  oeeurrence  of  exter- 
nal rotation,  and  are  horn  without  difReulty.    Oeeasionallv,  however,  a  delay 
occurs  jind  immediate  extraction  may  Ji]3p4'ar  advisable.    Tn  accomplish  this 
the  occiput  andchin  should  be  seized  by  the  two  liands.  and  downward  trac- 
tion made  until  the  anterior  shoulder  appears  under  the  pubic  arch;  next. 
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by  nn  ui>n:anlJiiQVcn»onl,  the  po8t<frior  slioulder  should  be  delivered,  after 
wlHL'h  the  uther  will  usually  dmp  from  bi'iR-alh  thf  ayniphysii*. 

The  body  iilmost  always  follows  Iho  shouldi-rs  wUbout  JilliuuUy,  but 
in  cfiso  of  prolonged  delay  its  birth  may  bo  hastened  by  traction  upon  the 
head,  but  not  by  booking  the  tingers  in  the  hxlUip,  since  by  the  latter  pro- 
cedure the  nen*es  of  the  ami  niay 
be  injured  and  transient  or  pemm- 
nc^nt  partdysis  rejsult.    Indeed,  even  \ 

the  former  method  of  exlrdction  is 
not  devoid  of  danger,  fur  ut-oi^iou- 
ally  the  oblique  tmetion  employed 
may  eaiise  exressive  stretehinjj  of 
the  bmeliial  plexus,  with  nubsetpient 
pjirulywis. 

7'i}hitf   ihf   CorJ. — Tnimediately      y 
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t  Riitiim). 


afl4T   il.-»   birlh    the   ehitd    usually 

^  ^^^^^^         makes  an  Inspimtory  nioveiiient  and 

^^^^[^^^<-^^^9Bl^^^^^^  J       l^t'"  begins  to  cry.    Under  sufli  cir- 

cumstanetfs  it  ahonld  be  placed  be- 
tween the  patient's  legs  in  such  a 
manner  as  to  Iciive  the  cord  lax  and 
thus  avoid  trnetion  upon  it.  If,  bow- 
ever,  the  ehild  doeg  not  begin  to 
breathe  immfiliatply,  Ihe  cord  tthouhl 
be  seized  and  cut  botweon  two  artery*  clainps,  and  elForts  at  resuscitation 
eommeneeil  at  onee. 

jSJlCBLtUb'a-*''^  ^""1  should  not  be  ligated  until  it  baa  ccaaed  to  pul- 
sate. In  securing  it,  a  lj;piture  of  ttteriliged  .bobbin  ghould  _l3_c_applied.2 
centimfitioe  frijni  the  abdomen  of  the  child  and  tightly  tied;  a  second  liga- 
ture is  nlnced.gcvcral  eentimefrcfi  above  the  lirst.  nud  the  cord  cut  Iw- 
twcen  thetwo.  TTsnnlly  ligati<tn  of  (he  maternal  end  ineridy  sen'cs  to  avoid 
soiling  the  be^Ielothes  by  blow!  escaping  from  it:  but  in^  t>nn  preguftiicies 
dgyidc  ligatioBui&J^ssential.  f«r  when  the  two  fetuses  are  derived  from  a 
sinele  ovum  there  is  marke<l  nnastouiosis  in  tlip  placental  rSr<'uhition.  so 
that  the  siM-nnd  ehihl,  while  still  in  the  uterus,  nmy  bleed  to  death  from  Uie 
maternal  end  of  the  cord  of  the  first. 


The  questtun  as  to  the  proper  time  for  tying  the  cord  has  given  rise  to 
a  grt-at  deal  of  discussion.  Fomieriy  it  was  the  custom  to  lijiate  it  imme- 
diately after  the  birth  of  the  chiUl;  but  Budin  showed  that  ifi  cubic  centi- 
metres more  hload  escaped  from  the  maternal  end  of  the  cord  after  early 
thau  aft<^>r  late  ligatitm,  tbus  Iudicatiu){  tliat  that  amount  was  lost  to  the 
fa'tuB  by  early,  and  saved  for  it  by  latu  ligjition,  .Sehiickinj:  also  deraon- 
etrated  the  same  fact  by  weigh ing__UliLJchild-4uflt  aluic-hiitli  and  apaia 
after  the  cord  had  ceased  to  puisalc,  aud  was  ablf  to  deiiionst  rate  a  c*irre- 
sponding  incfeflfiC  i"  wpigl;it  in  the  latter  case.  Budin  btliLved  that  this 
amount  of  blood  was  drawn  into  the  circulatory  system  of  the  fietus  by 
thoracic  a*ii)iratioii,  whtl«  Schiicking  held  that  it  was  driven  into  it  as  a 
result  of  the  compression  of  the  placenta  by  the  contracting  uterus,  llof- 
meier,  Zweiful,  and  Ribeinont  have  also  shown  that  the  initial  loss  of 
weight  in  the  first  few  days  after  birth  is  usually  less  after  late  than  after 
early  liiration. 

J  have  alwa^va  practised  late  ligati_pn  of  the  card  and  have  seen  no  in- 
jurious effects  following  it,  and  thiTL'fore  recommend  iti*  employment  un- 
less fiome  eraer;;eney  arises  which  calls  for  earlier  interference. 

After^ligalion  of  the  cordj  the  cluld.f^hould  beJijaptJiidiELipiece^of 
flaimel  or  blanket  prepurcd  for  tlie  pU!-|wiHc,  ami  laid  in  a  safe  place  uat)! 
the  placenta  is  born  and  the  mothtT  has  been  cleaned  up  aud  made  com- 
fortable. 

Aturfifhfjtia. — We  arc  indcbtnl  t.o  Sir  Jiunes  Y.  Sitn])Son,  the  discoverer 
of  chluroform.  for  the  inlroducliou  of  amcsthesia  into  obstetrical  practice. 
He  employed  ether  for  this  purpose  in  the  year  1847,  and  replaced  it  by 
chloroform  after  the  discovery  of  Ihe  latter  druf^.  Every  one  a>frre8  as  to 
the  mnrkpd  hpnefiti*  derived  from  anjpsthi'sia  when  operative  procedures 
are  to  he  undertaken,  but  tlierc  is  still  eousiderable  ditferetice  of  opinion 
AS  to  the  advisability  of  its  routine  employment  in  normal  labour. 

The  most  popular  anajstbetica  are  ether  and  chloroform,  and  when 
obstetrical  operations  are  to  be  pci-fnrnied  it  makes  very  little  di(T«'renee 
which  is  enijdoycd,  as  it  is  well  known  that  the  dan^jrers  incident  to  ddoro- 
form  are  markedly  reduced  at  the  time  of  bihonr,  and  that  only  a  very  few 
deaths  have  followed  its  use  under  such  cireumptanres.  Exactly  w-hy  the 
partiirii-nt  woman  shnuM  enjoy  this  imnmnity  is  a  quest  itm  which  has  not 
yet  been  dolinitcly  settled,  but  it  is  nevertheless  a  fact  which  has  been 
established  beyond  peradverture. 

On  the  other  hand,  chloroform  is  far  pi-eferahle  in  normal  lahpuT,  for 
by  its  use  obstetrical  amestlu^ia  can  be  rapidly  and  safely  produced; 
whereas  ether,  owin;;  to  its  slower  action,  does  nut  loml  it.sclf  so  r-eadily 
to  this  method  of  employment.  As  the  result  of  my  cxperionre.  I  believe 
that  chloroform,  when  properly  nilministered,  is  practienllv  clevoiil  of 
danger  in  such  cases,  and  sliouhl  be  used  whenever  there  is  time  for  its 
administration.  Of  course  it  is  conlra-indieated  when  the  patient  has  re- 
ligious objections  to  its  use,  as  well  as  in  those  cases  in  which  labour  ia 
ahmist  painless. 

The  choice  of  the  time  for  its  administration,  however,  is  of  ^eat 
importance,  nor  should  it  be  used  before  the  latter  part  of  the  seeond 
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stage,  when  the  head  hccomea  visible  at  the  vulva,  or  at  least  until  the  peri- 
meuin  btgins  to  buige.  A  few  drops  of  chlorofonn  should  then  be  poured 
upon  the  inhaler,  and  with  the  W-ginning  of_a_ji^aiit  the  patient  should  be 
instructed  to  breathe  in  the  fumea  vigorously;  but  as  soon  a^^  the  contraction 
bus  cpni^ed  the  iulialer  should  be  removed,  to  be  used  again  when  the  patient 
makes  a  sign  that  she  feels  the  first  indication  that  another  is  beginning. 
When  the  distention  of  the  vulva  is  at  its  maxinium,  ohstetrieal  iimt'Mheaia 
is  not  sullicient  to  aSolisli  the  paiu,  ai^d.  it  js  iiij  practiti;,  a&  Uit.  lii^ad 
emerf^.  to  reader  mj  patient  completdy  unconscious  for  the  moment  by 
incieftging  the  dose  of  the  dnij;. 

By  this  procrdure  the  woman  is  saved  an  immenae  amount  of  unneces- 
sary pftia,  ttn<I  at  thr  same'  tinie  the  danger  of  perineal  laceration  is  diiuin- 
ished.  For,  if  the  eiilfenng  is  minimized,  and  done  away  with  entirely  at 
the  critical  moment,  the  patient  will  lie  still  insteaiJ  of  tossing  in  her  bed, 
and  thi're  will  not  be  the  same  danger  of  the  head  being  siidibmly  expelled 
at  the  acme  of  a  contraetion,  while  the  physifiau  is  t-mpluying  las  enei-giea 
in  persuading  the  patient  to  keep  quiet,  or  may  even  be  forcing  her  legs 
apart  so  that  he  may  be  able  l-o  protect  the  perinfpum.  Tlie  amount  of 
chloroform  required  for  this  purpose  is  very  small,  and  rarely  cKcecds  2  or 
3  drams. 

For  variouR  reasons,  the  administration  of  chloroform  should  bo  de- 
ferred as  long  as  possible  in  the  second  and  never  resorted  to  in  the  first 
stage,  unless  exceptional  indications  call  for  its  einplovinent.  Ix-aving  out 
of  consideration  its  possible  influence  upon  the  efficiency  of  the  uterine 
contractions,  it  is  only  natural  that  as  soon  as  the  patient  has  experienced 
the  soothing  eiTects  of  the  drug  she  is  extniiuely  hmth  to  do  without  it, 
and,  once  having  begun,  the  physician  may  find  liiniself  forced  to  continue 
its  administration  for  a  eonsiderable  length  of  time,  unless  he  possesses 
more  fortitude  than  is  generally  the  ca^e. 

Against  the  employment  of  aua?sthetic8  in  labour  it  has  been  urged 
that  they  diminish  the  force  of  the  uterine  contractions.  This  statement 
is  partially  correct,  for  when  adniinislered  for  any  great  length  of  time 
they  undoubtedly  h'ad  (o  a  shortening  of  the  uterine  eontrnctiona  and  to 
a  prolongation  of  the  interval  between  them,  as  was  clearly  demonstrated 
by  the  experiments  of  Dtinhoff  and  Ilensen,  On  the  other  hand,  when 
exhibited  only  at  the  jiropcr  time  and  in  no  excessive  amount,  Ibis  ob- 
jection does  not  hold  good,  and  in  many  instances  small  doses  appear  to 
stimulate  the  uterine  contractions,  and  by  diminishing  the  sensation  of 
pain  pnable  the  patient  to  bring  her  alxlomiiial  muscles  into  full  play, 
which  she  previously  may  have  been  unwilling  to  do.  and  thus  hasten  the 
completion  of  lal>our. 

Again,  it  has  been  taught  that  anmsthesia  predisposes  to  relaxation  of 
the  uterus  after  the  expulsion  of  the  placenta,  and  thus  increases  the 
danger  of  post-partum  hemorrhage.  So  far  as  my  own  experience  goes, 
such  sequelte  are  not  likely  to  occur  provided  the  dnig  has  been  properly 
administered.  At  the  same  time  it  must  be  admitted  that  its  prolonged 
adnunist ration  certainly  tends  towards  uterine  inertia,  and  is  not  without 
a  deleterious  inilucncc  upon  the  child. 
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la  exceptional  coses  chloroform,  while  diminishing  the  pain,  appuara 

to  excite  the  putient.  Under  such  coiidilions  it  should  not  be  employed 
unless  complete  ana'stheBia  is  necessary.  It  should  n<!ver  be  nseti  in  the 
first  hluge  ul  prulungod  labours  in  itif  hnpp  nf  lumtt^njiig  the  dilalation  of 
the  cervix,  as  this  object  ia  better  attained  by  the  proper  adniiniHtration 
of  chloral  or  morphia. 

Onlinarily  the  patitnt  ia  allowed  to  come  from  under  the  influence 
of  the  anieslhetic  as  soon  as  the  child  is  bom,  as  its  exhibition  is  not 
necessary  in  the  third  stage  of  labour,  except  when  the  placenta  is  to  be 
removed  iiiantially  nr  an  pxtensive  perineal  laeeratiiin  is  to  be  repaired. 
MoriKjvtT,  it  should  be  rt'iiiumbtred  that  altur  iJiu  LIcUi  at  tlie  child  Uie 
pAti(^-dti£S  not  appear  to  enjoy  th«  aatue  immunity  aa  whvn  in  tn-Mvi* 

latfeur- 

Coraitie  Anavlliesia. — Following  the  rehabilitation  by  Bier  of  the  sub- 
arachnoiilal  injecliuii  of  cucaiuu  for  the  production  of  anwslhcsia  of  the 
lower  portion  of  the  body,  and  its  popularization  by  the  work  of  'f  ulVier,  it 
was  but  natural  that  its  efficiency  should  be  tested  upon  the  parturient 
wo  num. 

Thf!  fintt  publication  concerning  its  employment  at  the  lime  of  labour 
was  made  in  Aujjust,  l&OO,  by  Kreis,  who  reported  the  results  obtained  in 
C  cases  in  Bumm's  clinic  in  Billt*.  It  would  appear,  however,  that  Doleris 
was  working  simultamHiusly  upon  the  same  lint's.  Since  then  a  number  of 
obaorvLTS,  notably  ilarx,  Stone,  DcuiLdin,  and  Dult-ris  and  Malartit  have 
reported  series  of  cases  treated  in  this  manner.  From  their  reports,  as  well 
as  from  observations  made  in  my  clinic,  there  ia  no  doubt  that  most  striking 
results  are  obtained  in  a  certain  proportion  of  eases. 

In  favoumble  cases,  the  patient  being  in  the  second  stage  of  labour, 
the  injection  into  the  lumbar  portion  of  the  vertebral  canal  of  10  to  15 
minims  of  a  l-per-cent  solution  of  crneainH  (^VHi  grain)  is  followed  with- 
in a  few  minutes  by  complete  abolition  of  painful  sensations.  At  the  same 
time,  the  patient  continues  to  make  visible  expulsive  efforts  with  great 
regularity  and  ofttimes  with  increased  frequency,  so  that  if  the  effects  of 
the  drug  do  not  wear  off  too  rapidly,  the  child  may  be  expelled  without 
pain  and  almost  without  the  knowledge  of  the  patient.  Likewise,  varioua 
operative  procedures,  sueh  as  mannal  dilatation  of  the  cervix,  version,  or 
forrepR.  may  hp  painle-tslv  pRffnrmed. 

Notwithstanding  these  very  wonderful  results,  I  do  not  hesitate  to  ad- 
vise strongly  against  the  employment  of  the  method  in  obstetrical  practice, 
and  therefore  sliall  not  enter  into  the  flelails  of  the  teoliniqne  of  making  the 
injection.  In  the  first  plane,  the_regiuJt8  are  not  always  uniform,  a  certain 
number  of  patients  appearing  to  be  absolutely  refractory  to  the  influence 
of  the  drag  when  administered  in  doses  consistent  with  safety.  Again, 
ita  effecta  are  sometimes  very  transient  and  fade  away  just  when  most 
nee<led.  More  serious,  however,  are  llie  aftei^oirects.  the  majority  of  pa- 
tients suffering  severely  from  headache  and  nausea,  and  frequently  from  an 
alarming  but  transient  elevation  of  temperature.  In  view  of  their  compara- 
tively short  duration,  these  symptoms  are  usually  regarded  as  a  manifesta^ 
tion  of  intoxication  rather  than  of  infection. 


1 


^ 


OBSTETRICS 


itri 

ml 


The  most  serious  objection  to  the  method  is  the  fact  that  ITahn,  in  1901, 
reported  8  deaths  in  1,7U8  eases  in  which  iU  iiw  h«a  been  recorded,  m  the 
literature  (1-200),  No  doubt,  iu  Kt'vural  mstntniiis  the  fatal  issue  could  not 
be  fairly  attributed  to  the  method,  but  in  scvemi  others  the  aulofwy  showe4l 
lesions  of  the  spinat  or  cerebral  meninges  v;hieh  could  he  duu  only  to 
infection. 

In  view,  therefore,  of  ita  various  shurtcoiiiings  and  dan^rs.  I  see  no 
reason  to  recommend  the  emploj-ment  of  spinal  ana'stlu'sia  in  obstetrica, 
being  convince*!  that  more  uniform  and  satisfactory  results  may  be  obtained 
by  the  propter  adiniuiptratioii  <jf  chhjrofonii  with  far  j;rcaler  safety  to  the 
patient.  Murc<)vcr,  xvcre  s-piuii!  anx-slhesla  to  conic  into  more  extended 
use,  under  the  adverse  conditions  frequently  encountered  in  private  prac- 
tice, 1  feel  sure  (hat  Tiiany  women  would  perish  from  meningitis,  tliu  result 
of  the  imperfect  application  of  the  rules  of  aseptic  technique. 

Hypnotism. — Numerous  observers,  among  whom  may  he  mentioned 
Leichstein,  Cocke,  and  others,  have  reporteil  instances  in  which  hibour 
was  painlessly  conducte<i  under  the  influence  of  hypnotism.  Personally  1 
liave  seen  it  employed  succcasfully  in  only  a  single  instance.  As  a  rule,  its 
(ls;llLQjE_Hsefulnc83  in  obstetrics  is  very  limited,  for  the  reason  that  the 
jwtient  must  he  a  su.-sceptiiiie  subject,  and  one  who  has  already  been  hyp- 
notized on  previous  occasions. 

Tht  Use  of  Ergot. — Many  authorities  recommend  the  administration  of 
A  jjram  of  tluid  extract  of  ergot  by  tlie  mouth  immediately  after  tho 
expulsion  of  the  placenta,  as  a  prophylactic  measure  against  i)osL-i*^tura 
hji'uiorrha^M;.  Xhis Js  jisually  unneci^iiBry,  as  the  <lruji  is  called  for  only 
in  those  oases  in  which  the  uterus  remains  soft  and  flabby,  instead  of 
forming  a  hard  tumovir  beneaih  the  iimbiliciis.  Personally,  I  always  pre- 
fer to  administer  it  byp<>dcrmically,  and  have  founil  i\w  ergotol  prepared 
ly  Sharp  ami  Dohme  much  better  limn  tlie  niriciiial  tluid  extract,  inasmuch 

it  16  less  likely  to  produce  an  abscess  at  tho  point  of  injection.  In- 
ead  of  being  inserted  jui^t  under  and  paralbd  In  the  skin,  the  needle  is 
plunged  deeply  into  the  muscle  of  the  tliij^b,  and  from  IIO.  to  -10  niinims 
are  injected,  tho  dose  being  repeated  if  necessary.  It  should  be  remem- 
bered that  such  injections  usually  fnve  rise  to  a  slight  but  painful  indura- 
tion, which  persists  for  several  days,  but  only  exceptionally  eventuates  in 
abflce«s  formation. 

I  roust  insist  once  more  that  this  is  the  only  time  at  which  ergot 
should  be  employed  in  lalmur,  as  its  administration  before  the  completion 
of  the  third  ytage  has  led  to  untold  hann.  Formerly,  even  well-trained 
physicians  used  it  in  lanjc  quantities  during  the  second  stage  to  Rtimulatc 
uterine  contractions,  but  at  the  present  time  it  is  so  employed  only  by 
ignorant  midwives.  The  danger  lies  in  the  fact  that  the  preumtun*  use 
of  the  dru^  readily  leads  to  tetanje  contractions  of  the  uterus,  which  in  the 
presence  of  any  markinl  disproportion  between  the  size  of  the  child  and 
pelvis  are  likely  lo  bring  about  rupture  of  tlie  uterus  and  the  death  of  the 
patient.  Moreover,  its  administration  in  the  thinl  stape  of  labour,  before 
the  expulsion  of  the  placenta,  cannot  he  too  strongly  deprecated,  as  the 
resulting  tetanic  contraction  tends  rather  to  prtnluce  a  further  retcntioii 
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of  the  organ,  so  that  not  iofrcqaently  its  manual  removal  becomes  iia- 
perative. 

Conduct  of  the  Third  Stage  of  Labour. — This  subject  has  already  been 

colisidcTL-J  iu  thi;  pn-ceding  eiiaptcr. 

liepair  of  (he  Larcraied  yVriHa-Hm.— Strictly  speaking',  this  subject 
should  be  deftTrtnl  until  the  olwtetrical  operations  sue  dealt  with;  but  as 
purini^al  tciira  are  of  such  frequont  Dccurrencc,  and  aa  they  are  beat_re- 
paired  in  the  interval  betwci;n  the  birth  of  the  child  aLd  the  expulsion 
o£_lhe__plRccnla,  thf  proper  inethcMl  of  procedure  will  be  considered  at 
thi^  time. 

For  convenience  in  difcription,  perineal  tears  are  divided  into  tlisa 
jp-pyps.  those  of  the  first,  second,  and  third  deques.    Tu  Ike  first  belong 
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t'n».  297.-    l^-.i    ri.i;iX«AI.  T^a. 


thoiie  which  imolvii. 8unplj  the^fonrclictte  and  aptcrior  margir  of  the 
Iicrina;uun  k'^JJ'K  r^sc  la  n  small,  trianjiular  wounded  surface  which  is 
rarely  marc  tiinn  1.5  ci-ntinietrc  dofp. 
^^^  In  the  t^econd.  the  Iflceration  extends  through  a  greatcmr  lesser- pop- 

^^B  lion  of  the  periiuml  hixlv,  antiiiot  jnfrequi!Dtly  exposaa-th»  sphincter  Jini 

^^H  nmgclp.  Usually  its  ooui-se  does  nnt  quite  follow  the  median  line,  but  is 
^^H  diTPcted  obliquely  downwnrd  and  outward  from  the  posterior  margin  of  the 
^^H  vulva.  In  nianv  of  thcHP  cases  there  are  alpn  lesinns  of  the  vagina.  The  lat- 
^^^  tcr  usiinlly  involve  the  sulcus  on  the  game  side  as  the  perineal  tear,  but  fro 
^^H  quently  that  nn  the  other  fide  as  well,  so  that  a  trianpilar  portion  of  the 
^^»  va;:inal  mucosa,  which  rnpi-csents  ihe  infprinr  extremity  of  the  posterior 

I  column,  may  become  separated  from  the  rest  of  the  canal. 
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In  the  tliirdjlccrce,  the  tpar  pxtcnila  completfflv  throngh  the  perineal 
body  aP<^  ^h«»  fip^^jffntpr  Rni  muscle,  aud  for  a  ttrtaiu  Jistaucc  up  the  an- 
terior wall  of  the  rectum,  thus  gjv[ng^ri6e  to  a  cloaca,  into  vthich-both 

^-L,-  ., n      vgiJiia  ami  rectum  open.     These  are 

'  '*  >    T   .  bSIH      de»ignAt(><]  as  cQnutL'ti-   in  conlniilift- 

j  J    m   ^v        ^^^H      tiULtiou  to  those  uf  tlie  lirst  aud  scc- 

dS_^i^9SL  ^/L      <>^d  dejn'ces — the  incomplete  tears — 

m^mSg^BtP^  "  '      in  whiel)  the  reetuin  \&  not  involved. 

/  ^^^^^^K      A  I  [icnmpl[!ic>  tears  art!  (■Qt^auiiiored  vi-ry 

m     ^^^^^V       \  (.>fk>n,  L'vou  iu  the  praetice  of  the  most 

^^k  ^^^^^^^ft      9  competent    obstctrieiantu,    no    matter 

^Hl  I^^^B^   ^L     V  what  precmittioiia  ma;r  ht!  taken  to  pre- 

^^^^^^^-^   ■■  vt-nt  them;  but  tht  frequent  oeeur- 

^^^^^^^  renee  of  the  complete  variet]>K  indi- 

«.9^^^^^^H  cnti'tt  that  the  method  einployi'd  for 

ji^f     ^^V^^^^^^n      pi'otceling  thc>  puriiia-um  has  becu  at 
1^^^^     .^^B^^^HI      '^^"^^  ^^  spontaneous,  or  that  the  cx- 

traeticm  has  been  too  forcible  or  hasty 
in  operative  clclivprit'8. 

Ill  tears  of  the  first  dejfrce,  the 

1   ^^^^^V  mucous  meiuhrane  of  the  foiirehetto 

^^^^K^    y  ,  and  tlie'skiii  covering  the  upper  por- 

^^^^^F    ^^  JL       tion  of  thu  pL'rinu>uiii  aud  the  sub- 

^^^^F    ^^T  cutaneous  tissue  are  impUeated;   in 

,^ ^^_ those  of  the  second  degree,  the  skin 

Fi».  8iHi.-<;oiirLii*  I'BRiMAL  Tbaju         SO rface  of  the  perina'um,  th(^  various 

perineal  mui«clt!s,  particularly  tla-  i:un- 
Atrictor  va^inii'  and  trausvcreus  pL-rinui,  are  torn  through,  and  the  wide 
gaping  wound  is  due  in  great  part  to  the  Saceration  of  the  last-named 
muscles.  When  tlie  tear  extends  up  the  vagina,  certain  fihrps  of  tlie 
levator  aui  musclo  arc  likewiiH!  involvt-il;  whilu  iu  laciTutiims  ttf  Ihc  third 
degrpo,  the  sphincter  ani  muscle  and  the  anterior  surface  of  the  rct^tum  arc 
impiiiate<l  in  addition  to  the  structures  above  named. 

As  has  bet'ii  said,  the  perineal  t<!ar  camnR'ntT!*,  as  a  rule,  at  tlie  four- 
chette  and  extends  obliquely  downward  and  outward  from  it.  But  in  the 
very  rare  cases  in  which  the  vulval  outlet  looks  markedly  upward,  or  in 
which  the  perina>um  is  extremely  resistant  and  the  mechanism  of  expul- 
sion faulty,  the  laceration  may  begin  in  the  central  portion  of  the  puri- 
naMim,  and  the  head  appear  in  an  opening  which  is  Rurmnnded  on  nil  sidos 
by  skin.  This  is  knorni  as  a  central  tmr,  and  is  of  extremely  infrequent 
occurrence.  Ordinarily,  as  (he  head  is  forced  down  still  farther,  the  tear 
extends  towards  the  fourchettc  or  towards  the  anus,  or  even  in  both  direc- 
tions, and  thus  gives  rise  to  a  deep,  incomplete,  or  complete  laceration 
as  the  cas«  mav  be. 

In  not  a  few  cases,  where  the  vaginal  opening  is  very  resistant,  and 
when  the  head  has  remained  a  long  time  upon  the  pelvic  floor,  even 
although  there  may  he  no  external  wound  or  appreciahle  lesion  of  the 
vagina,  there  may  nevertliclcsa  have  occurred  a  submucous  tear  or  aepara- 
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tion  of  certain  fibres  of  the  levator  ani  muscle,  which  will  later  give  rise 

to  a  inarkcf!  relaxation  of  thi?  vaginal  outh;(.  Not  infrequently  thtJ  ron- 
dition,  although  imrcco^izcd  at  the  liiuo,  Inter  gives  rise  to  sucli  iiRgravatod 
symptoms  as  to  call  for  operation  years  after  the  birth  of  tlu-  chihi. 

No  matter  M^liat  the  (K'grco,  the  imtnf.di/iif_£h>sjire_(if  juiritiRnl  Jrifgra- 
tions  by  suture  is  ur^t-utly  iudifaU'il,  Kven  slight  tears  tiiroiigli  llie  four- 
chette  are  better  repaired  than  left  alone,  for  if  not  united  by  suture  they 
are  often  extretnt-ly  jmlnful,  ant]  furnish  an  excellent  nidus  for  infection 
in  case  the  nurse  in  lax  in  her  care  of  the  patient.  In  morn  extensive 
tears  imiuedjate  repair  is  always  neees«ary,  unleBs  tht!  eondition  of  the  pa- 
tient he  so  serious  as  to  cnntra-indicate  farther  operative  procedures. 

For  thesi!  operations,  the  patient  should  be  brought  to  the  edge  of  the 
bed  and  plaeeil  in  the  liibotwny  position, 
and  the  eutuies^  introduced  while  waiting 
(or  the  expulsion  of  the  placentaT  Tliey 
should  not  bii  tied  until  the.  complelion  of 
the  Ijiird  sta^e,  a»  the  liistentioii  of  the 
vulva  by  the  plaeeuta  may  suhjeet  the  re- 
paired wound  to  undue  strain.  By  iutro- 
dueing  the  Huturc«  during  this  period  a  good 
deal  of  time  In  mvin],  jinfl  the  ttMnjUation 
to  hasty  expression  of  the  placenta  in  (jiininirthed,  sinee  the  phyHieian  has 
plenty  to  do  while  waiting  for  tlie  fundus  tu  rise  up. 

The  mode  of  repairing  the  wounded  porinteum  differs  according  as  the 
tear  extends  only  through  the  lii-rineal  body  or  is  comj)licate(I  by  lac<ira- 
tions  of  the  vagina  or  ret-tum.  In  the  Jirst  case,  the  wound  should  be 
closed  by  deep  sutures  of  silkworm  gut,  which  are  introduced  at  least  0.5 
centimetre  from  one  margin  and  carried  well  down  under  ita  base,  being 
then  brought  out  throngb  the  skin  Furfaeo  on  the  opposite  Ride.  It  is 
iui[iorlant  that  the  sutures  slmuid  be  inserted  and  emerge  at  a  consider- 
able distanee  from  the  edge.s  of  the  wound,  for,  owing  to  the  marked 
cedema  which  frequently  follows  their  introduction,  they  are  very  prone 
to  tear  through  unless  this  preeautithn  he  taken.  They  should  be  placed  at 
iqtgr^-als  of  about  1  _ceiitimetri%  and  if  accurate  approximation  is  not 
secured  in  this  way  superficial  sutures  should  be  emjiloyed  between  them. 
Large  curved  needles,  which  can  make  the  entire  sweep  at  a  single  move- 
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it,  should  he  used,  as  they  render  mucli  better  service  than  small 
Indies  which  require  several  bites.  The  sutures  should  be  tied  very  loose- 
ly from  below  upward,  and  not  cut  off  short,  their  long  ends  being  twisted 
together  into  a  cord  and  brought  together  into  a  loose  knot,  so  ae  not  to 
irritate  the  patient. 
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As  a  suture  materia],  silkworm  gut  is  preferable  to  silver  wire,  since  it 
can  be  more  rendily  handled.  Silk  sutures  arc  objectionable,  aa  they 
readily  beconte  impregnated  with  the  lochial  secretion  and  are  more  likely 
to  favour  infection  of  the  wound.  Ordinary  catgut  is  not  satisfactory  for 
deep  sutures,  as  it  is  too  rapidly  absorbed,  owing  to  the  fact  that  the  ex- 
posed portions  are  kept  moist  by  the  lochia.  It  is  very  useful,  however, 
for  superficial  sutuivs,  which  are  only  required  to  remain  for  a  short  time. 

When  the  perineal  tear  is  complicated  by  laceration  of  the  vagina,  the 
edges  of  the  latter  should  be  brought  together  by  deep  silkwonn  and 
superficial  catg\it  sutures,  just  as  in  Emnipt's  rplaxctl  outlet  operation, 
after  whieh  the  p(?riiie:il  uonnd  should  be  repaired  in  the  u.sual  manner. 
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In  complete  tears,  attention  should  first  be  given  to  the  wounded 
rectum  and  its  ruptured  mucosa  united  by  fine  silk  sutures,  which  are 
knotted  into  the  rectum,  the  ends  being  allowed  to  protrude  from  the 
anus.  When  the  rectum  has  been  repaired,  the  ends  of  the  sphincter  ani 
should  b«  ieohit'f'd  and  firmly  sutured  by  catgut  or  fine  silk  sutures,  after 
which  the  vaginal  and  perineal  tears  should  be  dealt  with  in  the  manner 
indicated  above. 

The  after-tn'atment  of  all  degrees  of  tears  is  comparatively  simple,  and 
consittt-s  in  keeping  the  wound  clean  and  covered  by  sterile  dressings. 
Wlicnever  the  latter  are  changed,  the  wounded  surface  should  be  washed 
with  a  l-to-.I.OOO  bichloride  sohition  for  a  few  days,  and  later  with  one 
of  boric  acid.    The  continuous  use  of  antiseptic  powders,  such  as  iodoform 


or  boric  acid,  is  not  indicated,  aa  the  wounds  heal  equally  well  without 
them.  Nor  is  there  any  necesiiity  for  bludiiig  the  legs  together,  uulesi 
the  patient  is  vci-y  unruly  and  refuses  to  keep  still.     Catheterization 

may  also  be  dispensed  with,  except  in  cases  of  retention,  as  the  flow  of 
uriiic  over  the  wound  does  no  harm,  provided  it  is  followed  by  proper 
cleansing.  Generally  speaking,  Uic  external  autnres  should  be  removed  on 
the  tenth  day,  and  the  vaginal  stitches  a  few  days  later.  In  tears  of  the 
first  and  second  degrees  the  bowels  should  be  moved  daily,  but  in  com- 
plete laeerationa  it  is  advisable  to  prevent  an  action  for  (he  first  two  or  three 
days,  after  which  a  large  high  enema  of  sweet  oil  should  be  given,  followed 
by  calomel  or  castor-oil  by  the  mouth. 

The  results  following  these  operations  are  usually  very  satisfactory, 
and  when  the;  jiarts  havi;  bi'tm  eorrf^ctly  apiirnximntcfl,  priinary  union  is 
the  rule,  provided  the  sutures  have  been  introducud  far  enough  from  the 
margins  of  the  wound  and  not  tied  too  tightly.  This  is  a  point  to  which 
too  imieh  attcnticui  can  hardly  be  paid,  for  too  often  tlu're  is  a  tendency  to 
attempt  to  make  a  neal-hmking  operatiou  by  introducing  tho  sutures  close 
to  the  margins  of  the  wound  and  tying  them  snugly.  As  a  result  of  this 
fihort-Bighted  policy,  however,  owing  to  the  a^dcma  which  usually  follows, 
the  majority  of  the  stitches  cut  through  and  become  useless,  so  that  union 
by  primary  intention  becomes  impossible.  On  the  oUier  Himd.  when  Ii-ps 
attention  is  paid  to  the  first  nppcarance  of  tlic  wound,  the  sutures  being 
introduced  far  from  its  margins  and  tied  somewhat  loosely,  excellent  re- 
ftult.«  almoat  always  follow. 

Unfortunately,  operations  for  complete  tears  are  by  no  means  so  satis- 
factory, nnd  ns  a  general  rule  not  more  than  one  half  of  the  cases  heal 
by  first  intention.  Tn  Ihi?  cases  of  complete  or  partial  failure,  a  secondary 
operation  is  indicated  before  the  patient  is  discharged  from  treatment. 
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CH^VPTER  XVI 


THE  PUERPERWM 


Tub  puerperiuni  or  puerperal  etatc  comprises  the  |]vp  nr  tAf  -fffifi^fg  fol- 
lowing labour  ivhich  are  n.*4uire<I  for  the  rL'tuni  of  the  ffcnci-ative  tract  to 
iU  normal  condition.  Although  the  changes  occurring  during  this  period 
are  eonsidered  iia  phyi^iolagical,  lliey  border  very  chwely  upon  the  patho- 
logical, inasmuch  as  under  no  other  circumstances  does  such  ntarki-il  and 
rapid  tissue  iuetahnlii<m  occur  without  a  dci>arturc  from  a  condition  of 
Ileal  th. 

Anatomical  Changes  in  the  Puerperium.— //trolii/ion  of  Ike  Ulerux. — 
Ininie<]iately  followinj^  llic  expulsion  nf  tlir>  plnci'nta.  the  euntraetcd  and 
retracted  body  of  the  uterus  forms  a  hard  nnipcular  tumour,  the  apex  of 
which  lies  about  midway  between  the  uuihilicus  and  symphysis,  usual- 
ly 12  centimetres  (43 
incites)  above  the  lat- 
ter. During  the  next 
few  days  the  uttrus.  de- 
creases so  raiiiillj  in 
size  that  by  the  tenth 
day  it  has  descended 
once  more  into  Uie 
cftvity_of  the  true  \m]- 
V16,  and  can  no  longer 
be  felt  above  the  sym- 
physis. Tl  reaches  its 
norma)  ahv  by  the  end 
of  five  or  six  weeks. 
Soine  idea  of  the  ra- 
pidity witli  whifh  tht-' 
procew  goes  on  may 
be  gained  by  recalling 
the  fact  tliat  the  fn-f*h- 
ly  delivered  uterus  weighs  about  1,000  gramincs,  one  werk  later  500 
grammes,  at  the  end  of  the  second  week  375granimcs,~and  at  the  end  of 
the  puerperium  only  fJO  gi-ainnies. 

This  rapid  decrease  in  size  is  due  to  what  is  designatefl  as  involution, 
and  is  broug;ht  about  mainly  by  eJwngw;  or^umng  in  tlie  muscular  layer. 
On  examining  the  uterus  of  a  woman  dying  immediately  after  labour,  one 
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is  struck  with  its  markedly  ajoemic  appcarnncc  as  compared  with  that  of 
the  pregnant  organ.  This  is  <^lue.  according  (o  Webster,  to  (-(jmiirflssion 
of  its  vetwcls  by  the  contracting  and  retracting  uiuHcular  iibres,  and 
repreppnts  the  lirst  stage  of  its  involution.  At  the  eame  time  a  con- 
aiderable  portion  of  the  tissue  juices  is  expressed  from  it  by  the  same 
mechanism. 

It  was  formerly  believed  that  the  muscle  cells  underwent  fatty  de- 
geueration  duriuj;  the  pucrperium,  and  that  large  numbers  of  them  com- 
pletely disiippeared.  The  researches  of  Siinger  have  shown,  however,  that 
only  the  exepps  of  protoplasm  is  so  removed,  and  that  the  actual  number 
of  iu<iividual  cells  is  not  materially  diminished.  In  other  words,  they 
undergo  markcxi  atrophy,  but  arc  not  destroyed.  Sanger  estimated  that 
tlietr  average  length  in  the  full-term  uterus  waa  208.7  micrana,  as  com- 
pared with  24.4  microns  five  weeks  after  lalwur. 

As  has  been  said  before,  the  sepnrati<'>n  of  the  plaeenta  and  its  mem- 
branes ooeiirs  iu  the  inner  i)ortion  of  the  spongy  layer  of  the  decidim, 
and  accordingly  the  greater  part  of  thia  layer  remains  iu  the  uterus  after 
their  expulsion.  It  presents  an  irregular,  jagged  appearance,  and  is  mark- 
edly infiltrated  with  bIoo<l,  especially  at  the  placental  site.  Ab  the  result 
of  hyalin  and  fatty  degeneration,  the  gn'ater  p*)rlion  of  thia  ti^uu  is  caat 
o(T  in  the  hwhia,  leaving  hchiiul  only  the  fundi  of  the  glands  of  the  spongy 
layer  and  a  minimal  amount  of  corncctivc  tissue,  from  which  the  new  endo- 
metrium is  regenerated. 

The  processes  eoncerued  in  ita  regcnenilion  have  been  carefully  studied 
by  Friedlander,  Kundrat  and  Engelmenn,  Iji*opold.  Kriinig,  and  others, 
and  it  h;is  been  definitely  shown  that  the  epithelium  of  the  new  endo- 
metriuni  results  from  tlie  proliferation  of  the  epilhelial  cells  of  the  fundi 
fif  the  glands  uf  the  deeidua,  wliei-eas  the  connective  tiwiue  is  derived  fnun 
the  interglandular  stroma.  Kxcept  at  the  placental  site,  the  process  is 
ordinarily  completed  by  tlie  end  of  Tour  to  six  weeks. 

Pels  Lcusden  has  recently  atlvanced  the  view  that  the  Ryncylial  tissue 
lying  in  the  deeiK-r  portions  of  the  decidua  and  the  upper  layers  of  the 
muscularis  plays  an  important  part  in  the  process,  and  that  the  greater 
portion  of  the  new  epithelium  is  derived  from  it.  This  theory  was  for- 
raulaterl  ut  a  time  M'hcn  it  was  believed  that  the  sync\-tium  was  of  ma- 
ternal origin,  but  since  it  hns  been  shown  that  it  represents  fcetal  ectoderm, 
such  a  view  is  no  longer  tenable. 

Chanffrs  in  the  Vtrrxne  VmssIs. — ^Immediately  after  the  completion  of 
the  third  stage  of  labour,  the  iJacental  site  is  represent«'d  hv  an  irreirulnr, 
n<nliilar.  elevated  area  of  about  the  size  of  the  palm  nf  the  hand,  Ihe 
elevations  being  due  In  the  presence  of  thrombosed  vessel'^.  This  area  de- 
creases rapidly  in  size,  so  that  it  measures  .3  or  4  centimptres  in  diameter 
at  the  end  of  the  second  week,  and  only  I  to  3  centimflres  at  the  com- 
pletion of  (he  pnerperium,  although  it  still  remains  elevated  almve  the 
general  surface  nf  the  interior  of  the  uterus  and  is  tinged  with  blnod  pig- 
ment. Ita  original  position  remains  recognisable  for  quite  a  long  period, 
and  even  six  montlia  after  childbirth  appears  as  a  slightly  elerated  pig- 
mented area. 


ANATOMICAL  CHANGES  IN  THE  PUERPERIVM 

In  tbe  la«t  moutli  uf  pre^imucj  some  of  the  sinuses  at  the  plAcental 
Bite  imdLr>;o  thrombosis,  but  the  process  becomes  more  marked  iu  the 
latter  portion  of  the  seoond  and  (larticularly  after  the  completion  of  the 
third  stage  of  labour,  altljoiiph  many  sinuses  never  be^rjine  thrninhosed,  hut 
are  slmpl}'  couiprcssed  by  tlic  eontractiug  uterine  musele.  Thu  tliranibi 
become  or^nized  by  tht*  proliferation  of  the  intima  of  the  vessels,  and 
eventually  are  converted  into  typical  connective  tisaue. 

As  the  non-prcffnant  uterus  requires  a  much  less  abundant  blood 
SHpply  than  the  pref;:nant  organ,  it  is  apparent  that  the  himiua  of  its 
various  arlerieH  must  undi^rgo  a  certain  aeiuiunt  of  conetriotion.  This  is 
brought  about  by  a  compensalury  rniiurliTilis,  whi<:h  is  not  infrequently 
associated  with  hyalin  ehangcs  in  the  tunica  media.  The  latter  persist 
for  years,  and  under  tlie  microscope  offer  a  ready  means  of  differentiating 
betwet'U  the  uteri  of  women  who  have  and  of  those  who  have  not  bome 
children. 

Vhatu^es  in  th«  Cervix,  Vagina,  and  Vaginal  Outld. — Immediately  after 
tlie  coinjiU'lion  of  the  third  stage,  the  ceirix  is  n^prcsenleil  by  a  soft, 
muscular  tube,  uhuse  bouiidariea  can  be  made  out  only  with  dinicuUy. 


Kio.  m— FBonir  SBtmow  mrr    Amit   roupLXTioN    or    Tnyw   Staob   cf    Labovk,  ■uowiko 
OaLLA.PHK  or  Ijowkr  I^tciiink  SHtiiiKnT  akh  rmt^ik  <  Ri-iicltiwir). 

C.R.,  wittnotian  riigt ;  0.£>  uct«ni*I  oe ;  0./.,  iutoniKL  m. 

The  margins  of  the  exlernal  oa  are  soft  and  flabby,  and  are  usually  marked 
by  depressions  indicating  the  seat  of  lacerjitions.  Its  opening  eoutraets 
slowly.  Fnr  the  first  few  days  inirnedinlely  following  labour  it  readily 
admits  two  lingers,  but  by  the  end  of  tlie  first  week  it  has  IxHiome  so 
narn>w  as  to  render  ditRcult  the  introduction  of  one  finger.  At  the  same 
time  the  lower  uterine  segment  collapses,  and  what  remains  of  the  con- 
traction ring  comes  in  rontart  with  the  upper  portion  of  the  cervical 
canal.    As  Webster  has  pointed  out,  there  is  no  doubt  that  the  structure 
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whielt  is  Tiswally  laken  for  the  internal  oa  on  dic^ital  cxaminaiion,  really 
reprpseuts  the  lower  margin  «f  the  contraL'tion  ring  (Fig.  'MH).  The  changes 
in  iliis  portiuii  of  the  uk'rus  rca<iily  iixplam  tUe  pmduuliou  of  Uil*  utarkL-U 
auluHuxiun  which  occasionally  characterizes  thia  period. 

The  vagina  re<|uiri's  soine  lime  to  recover  from  the  distention  to  which 
it  has  been  subjected.  lu  the  Gret  part  of  the  puerpurium,  it  is  repre- 
acnled  by  a  large,  smooth-walled  passage,  which  gradually  duniuishcs  in 
size,  though  it  rarely  rt'lunis  to  \i»  virginal  condition.  The  riigje  hegin 
to  reappear  about  the  thitvl  week.  Ttie  vaginal  outlet  is  also  markedly  dis- 
tended, aud  usually  boars  signs  of  more  or  less  extensive  laceration.  The 
hfmcU]  as  such,  has  disappeared,  and  its  place  is  taken  by  a  number  of 
small  tags  of  tissue,  which,  as  th(?  pi-ocpss  of  cieatrizaiion  goi*H  fin,  be- 
come c'tmverlcd  iulu  the  cm-uiicuUe  mi/rtifoniieH,  which  arc  tilmracl eristic 
of  tiie  vaginal  opening  of  parotis  women.  The  labia  majora  and  minora 
become  flabby  and  atro])hic,  as  compared  with  their  condition  before 
childbirth. 

{'hiWiffs  in  llie  Prrifimtfum  and  Ah<hminai  W'aU. — ^NHiile  these  changes 
are  taking  place  in  the  utenis  and  vagina,  the  pelvic  peritoneum  and  the 
structures  of  the  broad  ligaments  are  accommodating  themselves  to  the 
cliangt'd  condition  of  afTairn.  For  the  first  few  day«  after  labour  the 
pcritonaHim  euveriug  the  utenis  i«  Hrrnugcd  iu  foKIs,  which  soon  dis- 
appear. The  broad  ligament  is  tm  ■  Tax  than  in  the  non-prcgiiant 
Condition,  and  requires  a  considt-rai.i.  l....i  to  recover  fi-om  the  stretching 
and  loosening  to  winch  it  has  been  subjected. 

As  a  result  of  prolonged  difitcntion  due  to  the  presence  of  the  enlarged 
pregnant  uterus,  tlie  abdominal  walls  remain  soft  and  flabby  for  some  time. 
Elxcept  for  the  presence  of  sjTvery  sUiie,  they  gradually  return  to  their  nor- 
mal condition  if  the  abdominal  muscles  have  retained  their  tonicity;  but 
when  this  is  markedly  impaired  they  never  regain  their  originnl  eonsist- 
encv,  but  remain  lax  ant!  lliibbv.  In  not  a  few  instance*,  particularly  in 
women  ndio  have  borne  a  number  of  children  in  rapid  succeasitm,  tiiere 
may  be  a  marked  scpamtion  or  diatiagis  of  ihe  recti  muMirs,  eo  that  a  consid- 
pndjle  portion  of  the  abdominal  contents  is  covered  simply  by  peritonn?nm, 
thinned-out  fascia^  aud  ^kiu. 

The  changes  nccnrr^g  in  the  breast*  are  very  charaeteriatic.  and  will 
be  4vtnsidered  in  rha]iter  X\TT. 

Clinical  Aspects  of  the  Puerperium. — Ptn't-parfvm  CkiU. — Xot  infre- 
quently the  patient  may  have  a  more  or  lesa  vinlent  rigor  coining  on 
shortly  after  (he  completion  of  the  third  stage  of  labour.  This  is  purely 
a  neryoHs  or  vaso-njotor  pheuonienon,_and  is  without  prognostic  signili* 
cance.  In  this  rcspee^t  stands  in  marlceiT  contrast  to  a  rhill  nccnrring 
later  in  the  puerperiinj),  which  nearly  always  indicates  the  onset  of  an 
acute  infectious  proei*s  or  the  reenidescencr  of  a  malarial  attack. 

Temprraturr. — Generally  speaking,  the  temperattire  reniains  practical-: 
Il_Sffmial  during  the  puerperium:  hence  any  considerable  rise  should 
always  be  considered  as  a  sign  of  infection,  tmtil  convincing  evidence  to 
the  contrary  can  be  adduced.  Xoi  infrequently  the  temperature  may  be- 
come slightly  elevated  towards  the  end  or  just  after  the  completion  of 


a  difficult  labour.  Under  audi  circumstancps  it  rarely  goes  above  100,4*' 
(38°  v.),  usually  faJlK''lu  normal  wflliiu  Iwt'lvu  hours,  and  dot's  not  rise 
agaiu.  A  Iiighor  temperature  during  labour  in  all  pruUabliiLy  iDdicAies 
infection  of  the  liquor  amnii. 

Owing  to  the  fact  that  slight  rises  of  temperature  occur  frequently 
during  the  jjucrpt-rium  without  apparent  cause,  100.4°  F.  {38°  (J.)  has 
arbitrarily  been  chosen  as  the  upper  tenipcralurclimil  for  the  normal 
puerpcrium,  any  rise  above  it  being  regartlwl  as  pjithnlogical. 

It  was  formerly  believinl  that  the  establishment  of  the  lacteal  secretinn 
on  the  third  or  fourth  day  of  the  pucrpcriuiu  was  naturally  atleudt-d  by 
a  eligbt  rise  in  temperature.  Indet-cl,  so  prevalent  was  this  idea  that  in 
pre-antiseptio  times  the  so-called  milk  fever  was  regarded  as  a  normal  ])he- 
Domenon.  But  at  presL-nt  mc  no  longer  helinve  in  the  existence  of  such 
a^jjatliulugical  entity,  and  whenever  the  tempL-rature  exceeds  Uie  normal 
limit  at  this  time,  tiie  conscientious  obstetrician  shoidd  fear  the  beginning 
of  an  infection  and  begin  to  look  for  the  errors  of  technique  which  may 
have  UkI  to  tt. 

Puhe. — During  the  pucrperimn  the  pulse  is  usually  somewhat  slower 
than  at  other  times,  averaging  between  00  and  TT>.  In  nervous  women, 
however,  and  in  those  w)io  have  hail  difficuU.  labours  or  have  siilTcreil  any 
considerable  lo.ss  nf  blood,  a  more  rapid  rale  titan  normal  is  nut  iufrc* 
quent.  In  a  certain  number  of  cases,  a  day  or  two  after  the  birth  of  the 
chii<I,  the  pulse  becomes  markerlly  slower,  and  not  infnH)iienUy  falls  to  50, 
40,  or  even  fewer  heats  to  Iht;  minute.  Fehling  has  reported  a  ease  in  wliicli 
the  rate  was  only  30. 

Ordinarily  this  phenomenon  becomes  most  marked  on  the  second  or 
third  day,  after  wliirh  the  pulse  becomes  quicker  snd  attains  its  normal 
rate  by  tlie  end  of  the  first  week  or  ten  days.  The  slow  jjulse,  is  usually 
regarded  as  a  favourable  prognostic  sign,  whereas  a  rapid  heart  action,. 
unless  it  can  be  accounted  for  by  haemorrhage  or  cardiac  disease,  should 
be  looked  upon  with  snapicigfl. 

This  puerperal  slowing  of  the  pulae  is  usually  rt^arded  as  a  physio- 
logical phenomenon.  Ileil.  however,  in  lRi)8,  stated  that  the  belief  was 
based  upon  faulty  observation.  Tie  affinned  that  if  the  pulse  be  care- 
fully counted  in  the  same  patient  for  some  days  before  as  well  as  after 
labour,  it  will  be  found  sliglitly  quicker  in  the  puei-perium  than  during 
pregnancy.  He  noted  the  puer[>eral  slow  pulse  in  only  12  per  cent,  of 
his  cases.  Similar  investigations  undertaken  by  Varnier  failed  to  confirm 
Heil's  conclusions,  since  tliey  showed  that  the  puerperal  slow  pulse  oc- 
curred in  72  per  cent  of  the  cases.  My  own  oWrvattons  show  that  the 
condition  occurs  more  frequently  tbau  noted  by  TTfil  and  less  frequently 
than  by  Varnter,  since  the  rale  was  sid>nornial  iu  32  out  rjf  71  cases  (1.5  per 
cent)  observed  in  my  clinic. 

Numerous  theories  have  been  advanced  from  time  (o  time  in  the 
attempt  to  e.\i)Iain  Us  mode  of  production,  but  nnne  of  them  are  wholly 
satisfactory.  U  is  not  impossible  that  the  solution  is  quite  simple,  and 
that  the  condition  may  depend  upon  two  factors:  the  absolute  rest  of  the 
patient  in  bed,  together  with  the  great  diminution  in  work  which  the 
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heart  is  called  upon  to  perform  after  tlie  elimination  of  the  utcro-pla- 
cental  circulation.  Kehrer  attributed  the  slowing  in  great  part  to  the 
lowering  of  tlie  blood  pressure  fallowing  deliver)"  Schroeder,  Ut  the  Bud- 
den  diminution  of  the  vascular  area  after  theutcro-placcntal  circulation 
is  thrown  out  of  function;  FritBch,  to  the  horizontal  position  and  rest  in 
bed;  I^hlein,  to  atimuhition  of  the  vagus  or  other  nervous  influences; 
and  Olsliauaen,  to  the  absorption  of  vai'ioua  producta  set  free  in  the  blood 
during  the  invulutlou  of  the  uterus. 

Chatitjn  in  the  Ithwd.^li  is  usually  statptl  that  there  is  a  slight  de- 
crease in  the  number  of  red  corpuscles  and  the  amount  of  Iui-mogto1jin 
unmediately  after  delivery.  This  is  attjibutable  to  the  loss  of  blood  at 
the  time,  and  is  usually  compensated  for  within  the  first  week,  after  which 
the  normal  condition  is  restored. 

Hofbauer  lias  directed  attention  to  the  occurrence  of  a  marked  leucocy- 
to»is  occurring  <!uring  and  just  after  labour.  Ihi  showed  that  th*;  leupocytes 
gradually  increjist*  in  number  frum  the  unset  of  labour  and  reach  a  maxi- 
mum ton  or  twelve  hours  after  its  conclusion,  at  which  time  they  arc  nearly 
twice  as  abundant  as  during  pregnancy.  ITaving  attaine<l  their  acme,  they 
prumptly  fall  to  normal,  rising  again  slightly  on  the  third  or  fourth  day, 
witli  the  estobUshment  of  the  lacteal  secretion,  after  which  they  remain 
at  the  nonnal  level. 

After-pfiinx. — In  pxic?jparou8  women  the  uterus  remains  in  a  state  of 
tonic  contraction  and  retraction  during  the  pucrperium,  unless  it  IiAa  been 
suhjeeti'd  to  ununual  distention,  or  bluiKl-elots  or  other  foreign  bodies  have 
been  retained  in  its  cavity,  as  a  conseqncnre  nf  which  active  contractions 
occur  in  the  effort  to  expel  thcni.  In  mull i parous  women,  on  llic  other 
hand,  the  iiterus  hae  lost  part  of  its  initial  tonicity,  bo  that  persistent  con- 
trartion  and  retraction  cannot  he  maintained,  and  it  therefore  contracts 
and  rc!axi-fi  nl  intervals,  the  contractions  giving  rise  to  painful  sensations, 
which  are  knuwu  as  after-pains.  la  many  patients  th(!se  are  pai-ticuilarly 
noticeable  when  the  cbild  is  put  to  the  breast,  and  may  last  for  many  days, 
but  ordinarily  they  lose  their  intensity  and  become  quite  bearable  after 
the  twenty-four  hours  immediaUdy  following  delivery. 

Lvvhia. — During  thu  first  part  of  the  purrperium  Ihore  occurs  normally 
a  variable  amount  of  vaginal  discharge — the  lochia.  For  the  first  few 
days  after  delivery  it  consists  in  great  part  of  blood — hrhia  rubra;  after 
thre4?  or  four  days  it  becomes  paler — hehia  Mrnaa;  and  after  the  ienlh  day, 
owing  to  a  marked  admixture  with  Umrocyfcs^ft  assumes  n  whitish  or  yel- 
lowish-whitc  colour — Inrhia  (iIIhi.  It  is  alkaline  in  reaction,  and  has  a  pecu- 
liar flesliy  odflur,  anggesting  fresh  blood.  Foul-amelUng  lochia  indicate 
iplcctjpn  with  putrefactive  bacteria.  In  many  instances  the  roddish  rnlnur 
is  prcscned  for  several  weeks,  but  when  it  persists  for  a  longer  perinrl.  it 
indicates  imperfect  involution  of  the  uterus  or  the  retention  of  portions  of 
the  after-birth.  Wu-n  examined  nnder  the  microscope  during  the  first  few 
days,  the  liH-hia  consist  of  red  blood -corpuscles.  leucocytes,  fatty  epithelial 
cells,  and  shreds  nf  degenerated  decidual  tissue. 

Miero-nrganisms  can  always  be  demonstrated  in  the  discharge  gathered 
at  the  vulva,  but  are  not  always  present  when  it  is  obtained  from  other 
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portions  of  tbe  generative  tract.  The  investlgationa  of  Dolerleia,  Krouig, 
Dutlericin  and  Wintoniitz,  mysi-lf,  and  others  Imve  sliowu  thai  the  lochia 
obtained  (lirt't^lly  from  the  uterine  cavity  do  not  contain  bacteria,,  ex- 
cept in  caws  of  inft'rtion,  whereas  niicro-organisnis  are  always  present  in 
large  uuuibiers  in  llie  va^'iaul  discharge.  Tlie  oarly  work  of  Kchrer,  Karew- 
bki,  and  othei-s,  ap})tared  to  indicate  that  the  vaginal  loeliiu  nearly  always 
contained  pyogenic  bacteria,  since  small  quantities  of  the  discharge,  when 
injected  UTuh'r  llie  imtient's  skin,  gave  rii5e  to  abscess  formalion.  The  more 
recent  iuvesligatiuns  of  Krouig,  however,  have  demimstrated  that  these 
conchisions  were  erroneous,  and  that  the  vaginal  iDchia,  although  rich  in 
harmlcas^EiU'Agiit*'^  '^^  ""*■  contain  pyogenic  organrams,  with  the  exception 
'g|_ gifflococci,  jmlega  the  uterus  is  the  seat  of  infoctioiis  pj^ocesses.  The 
same  iuvesHgator  also  showed  that  the^acteriaJ  llora  of  the  vagina  under- 
goes a  marked  change  during  the  puerperiuni.  During  pregnancy  bacilli 
predominate,  hut  are  in  great  part  replaced  by  cocci  during  the  puerperium. 
This  change  is  probably  due  (o  lhe  alteriMl  reaction  of  the  secretion,  which 
is  markedly  acid  before,  and  alkaline  after  labuur. 

The  Jiniinint  of  lochia!  discharge  varies  in  dilTcrent  individuals.  Gass- 
ner  estimated  its  average  quantity  at  l,-l!S5  cubic  centiiiietrott,  Imt  in  many 
cases  it  is  less,  aud  occa<jiQual1y  much  more  profuse.  ]n  practice  an  ap> 
proximate  idea  of  its  amount  may  bo  gained  from  the  frequency  with 
which  it  is  necessary  to  change  the  dressings  during  the  Iwenty-foiir  hours. 

Hrnfral  Funrliiins. — The  fuDction  of  tb«  akin  is  markedly  accentuated 
during  the  putTperiuni,  us  is  demonstrated  by  the  [•r-tftHc  Fwcatiiig  which 
frequently  c-haractcrizes  this  period.  It  is  most  maiki  J  al  night,  and  it 
is  n«)t  uniis\];il  for  Iht*  patient  to  axvake  from  a  sound  sleep  to  find  her 
night-gown  drcnchrd  with  pcrspiriiti()n. 

The  aj>petitc  ia  usually  diminished  during  the  first  few  days  after  la- 
bour, and  the  patient  experiences  very  little  desire  for  nutritious  food. 
At  the  same  tiitie,  owing  to  the  Tiiarked  diaphoresis  aud  the  quantity  of 
fluid  hist  through  the  lochia]  discharge,  thirst  ^s  eoiisidenibiy  jnc  reused. 

The  bowels  are  nearly  always  constipated  dnring  the  first  part  of  the 
puerperium.  This  is  ducLpartly  to  thu  fact  that  Ute  patient  eat^  Imt  little 
solid  food,  hut  principally  to  the  marked  relaxation  of  the  abdojuinaLwaJIs 
and  their  consi^qucnt  inability  to  aid  in  evacuating  lhe  intej:tinal  contents. 

Urine. — The  urine  is  generally  somewhat  increased  in  amount  during 
the  first  few  days  of  the  puerperiimi,  but  in  nonu.il  cases  the  <pianlity  of 
urea  is  slightly  less  than  at  other  times. 

In  l!ie  iniijority  of  cases  the  examination  of  specimens  of  urine,  re- 
moved by  catheterization  immediately  after  the  completion  of  the  third 
stage  of  labour,  shows  a  slighX^amount  of  albumin  and  numerous  hyalin 
cafltaj  evep  though,  both  may  have  been  alwrnt  thrnughout  pregnancy. 
in  1,000  of  my  own  cases  which  were  studied  with  this  point  in  view,  alhu- 
min  was  noted  in  fi2.9  per  cent  and  cn.<tts  in  lO.-lC  per  cent,  and  similar  re- 
sult* have  been  obtained  by  Teinesvary  and  others.  Tliis  ia  a  transient  phe- 
nomenon resulting  from  the  systemic  strain  caused  by  labour,  and  has  no 
prognostic  sisrniHcance. 

Occasionally  a  small, amount,  of  migar  may  be  found  in  the  urine  on 
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the  second  or  third  day  of  the  puerporiiim,  coincidenlly  with  the  estab- 
ligtjncnt  of  the  lacteal  secretion.  Careful  investigation  shows  that  the 
reaction  is  due  to  the  prcBencc  of  tactose,  or  milk-sugar,  which  is  tsupposed 
to  be  absorbed  from  the  mmiimfiry  gltmds,  so  that  the  condition  has  noth- 
ing to  do  with  diabetes.  Ney  observed  it  in  77  per  cent  of  his  cases,  while 
McCann  and  Turner  detected  it  in  small  quantities  in  every  ca»e  which 
they  examined.  In  my  "wn  clinic  it  was  present  in  only  a  small  propor- 
tion of  Uic  cimes — 3.6  per  cent.  For  a  full  discussion  of  the  question  the 
reader  ie  referred  to  the  dissertation  of  Guscar. 

Couvelaire  and  St'lioIt*!n  have  rncently  demonstrated  that  there  is  a 
marked  increase,  in  llic  ainuunt  of  acetone  in  the  urine  immediately  after 
labour,  which  disappears  within UTe  next  fliree  ilays.  'fhe  last-named  in- 
Tc^tigator' noted  it  in  !►+  per  cent  of  his  cases,  and  found  that  it  was  most 
abundant  after  tliflicult  tuu)  pnilouged  labours.  He  altrihutes  its  production 
to  the  eseessive  breaking  up  of  carbohydrates  resulting  from  the  increased 
muscular  activity  incident  to  parturition. 

Not  infrequently  then?  is  a  marked  tendency  towards  retention  of  the 
rine  durin;2  the  first  few  days  of  the  puerpfrium.  and  the  distended  blad- 
er  ran  frequently  bt-  distinfjuislied  as  a  Hiietuunt  tumour  above  the  um- 
bilicus. The  retention  may  result  from  nnnierous  causes,  but  is  particu- 
larly apt  to  follow  operative  or  difficult  labours;  and  under  such  circmn- 
stances  may  be  attributable  to  contusions  or  other  slight  lesions  of  the 
urethra.  Tn  other  cases  it  is  probably  caused  by  the  diminished  intra- 
alHlnminal  pressure  which  allows  a  preater  quantity  of  urine  to  accumulate 
in  the  bladder  than  under  other  conditions,  as  well  as  by  the  flaccidity  of 
the  abdominal  walls  and  the  consequent  difficulty  of  bringing  them  into 
play  during  urination.  In  imt  a  few  cases  it  is  duo  to  the  fact  that  pos- 
sibly at  any  time  the  jiatient  is  unable  to  evacttate  the  bladder  in  the  re- 
cumbent position. 

Loss  of  Weijht. — Tn  addition  to  the  lose  of  C  to  OJ  kilos,  which  results 
from  the  evacuatinn  of  the  contents  of  tlie  utenis,  it  is  generally  Ktflte<l 
that  there  i.-*  a  still  further  loes  of  body  weight  during  the  pucT[)eriuni, 
which  according  to  (Jassner  nniounts  to  4.500  gmnimes  in  the  first  week. 
TTeil  estimates  it  at  y.OdO,  and  Klenimer  at  only  900  grammes.  This  ap- 
parent contradiction  is>  dim  to  the  fact  that  Oassner's  results  were  obtained 
at  a  time  when  the  diet  was  greatly  restricted,  but  at  present,  when  it 
is  more  lilwral.  the  lo«s  of  weight  is  much  less,  and  in  many  instances 
does  not  occur  at  all  if  sufficient  food  be  taken.  In  normal  eases  it  is 
nearly  always  regained  by  the  end  of  the  puerpertum. 

Care  of  the  Patient  during  the  Puerperium. — Attmiim  immediatelif 
after  Labour. — After  carefully  examining  the  placenta  immediately  after 
its  expulsion,  to  make  sure  that  it  is  intact,  the  jthysician  should  devote  his 
attention  to  watching  the  condition  of  the  uterus.  At  this  time  it  should 
form  n  hard,  round,  resistant  tuiimur,  whose  upper  margin  lies  below  the 
nmhilicus.  As  long  as  it  resembles  a  cricket-ball  in  consistence  there  is 
no  danger  of  post-partum  haemorrhage.  But  if  it  becomes  mft  and  flabby 
there  is  imminent  danger  of  such  an  occurrence,  unless  proper  measures 
are  taken  at  once  to  guard  against  it.    For  this  purpose  the  uterus  should 
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he  palpated  through  the  abdominal  walls  immediately  aiter  the  concltision 
oTthe  iHird  stage,  and  if  it  is  found  to  be  firmly  contracted,  the  same 
manoeuvre  should  be  repeated  at  intervals  of  a  few  minutes.  If,  however, 
any  tendency  towards  relaxation  is  detected,  the  organ  should  be  grasped 
through  the  abdoniinal  walls  and  vigorously  kneaded  until  it  rcnuiiris  persiHt- 
ently  contracted;  at  the  same  time  ergot  should  be  admin istt:rt;d  hypo- 
dermically. 

Tn  normal  cases,  even  although  there  may  be  no  tendency  towards 
hsmurrhagi.',  thu  uterus  should  be  palpated  at  intervals  for  the  first  hour 
after  the  expulsion  of  the  placenta;  but  if  satisfactory  contractions  do 
not  occur  at  once,  its  behaviour  should  be  carefully  wfttchpd  for  nt  least  an 
hour  ftftpr  these  have  been  in<iuced.  The  physician  should  never  leave  the 
patient  immediately  after  the  completion  u(  labour,  uven  if  it  Ims  been  per- 
fectly normal,  but  shouUl  remain  wittun  call  for  at  least  an  huur,  so  as  to  be 
ready  should  any  complication  arise.  If  the  patient  has  a  competent  trained 
nurse,  tlie  duty  of  watching  the  uterus  may  bp  dplpgated  to  her;  hut  the 
physician  should  not  leave  the  house  until  he  has  made  a  linal  examination 
and  is  satisfied  that  all  roa-sonable  danger  of  hjcmorrhnge  has  passed. 

TuiUt  of  (he  Vitlva. — Immediately  after  the  birth  of  tlie  placenta,  the 
soiled  linen  having  been  removed  from  beneath  the  patient,  the  buttocks 
and  external  genitalia  are  cleansed  with  hot  water  and  soap  and  bathed 
with  a  1-ti>-2,(HK)  bichloride  solution.  A  storiUzcd  vulval  pad,  inaclc  of 
cotton  wrappi-d  in  gauze,  is  then  applied  over  the  genitalia  and  held  in 
place  by  a  *'  T  "  !mn<]iige,  being  replace*!  by  a  clean  one  whenever  neces- 
sary. The  number  of  jiads  required  in  the  twenty-four  hours  varies  accord- 
ing to  the  amount  of  lochial  discharge,  and  affords  a  fnirly  accurate  means 
of  ratimating  its  rpmnlity.  Each  time  the  pads  are  changed,  and  after  each 
movement  of  the  bowels,  the  genitalia  should  be  washed  with  cotton 
pledgets  sonkeil  in  bichloride  solution.  Ordinary  sponges  should  never  be 
used  for  this  purpose.  The  parts  should  be  washed  from  above  downwar<l, 
so  as  lo  avoid  {■ontaniimilion  from  the  rertum. 

The  yylYal  pad  uoL  only  absorbs  tlie  Icirhia  and  prevents  contamina- 
tion of  the  VTiIvn  from  without,  but  also  makes  it  difficult  for  the  patient 
to  touch  her  genitalia,  a  practice  very  common  among  the  uneducated 
classes,  and  one  that  oecasionallv  givps  ripe  to  infection. 

Binder. — Many  authorities  recommend  that  a  tightly  fitting  binder  of 
nnbleoehed  muslin,  reaching  from  the  trochanters  to  above  the  umbilicus, 
he  applied  immediiitelv  after  delivery,  since  they  hold  that  it  exerts  a 
benefirial  pfTert  upon  the  involution  of  (he  utems.  makes  the  patient  more 
comfortable,  ami  tends  tn  restiirc  her  figure  tn  its  original  condition.  Per- 
sonally. T  am  not  in  favour  of  its  employment,  and  do  not  believe  that 
it  serves  sny  of  the  purposprt  fnr  whieli  it  is  recommended.  On  the  other 
hand,  I  am  strongly  of  the  opinitm  that  it  oecasionally  gives  rise  to  retro- 
version or  retroflcxion_of  the  enlarged  and  soft  uterns.  espocinlly  if  it  be 
applied  sTifflciently  snngb'  to  exerl  compression.  Tfiis  objection,  however, 
does  not  hold  pood  after  the  oi-gan  has  d''scended  into  the  pelvic  cavity — 
that  is.  after  tlie  tenth  dnv.  Fnmi  this  tirne  nn  a  welt-fitting  bandage  cnn 
do  no  harm,  and  some  patients  find  that  it  adds  considerably  to  their  com- 
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fort  by  supporting  the  lax  abdominal  walls  when  they  first  begin  to  sit  up. 
Nur  can  I  find  any  evidence  of  its  value  in  restoring  tli?  figure,  which  will 
gradually  return  without  it*;  use,  provided  the  tonicity  of  tlie  abdominal 
muscles  be  retained;  but  when  this  in  scnoualy  impaired  I  know  nuUiing 
tliat  will  bring  about  tlie  dcsircHi  result,  although  gentle  masMigc  applied 
later  may  do  somethintf  towanls  it. 

Aflfr-pains. — As  after-pains  UHually  occur  in  iimllipHnr,  hut  only  in 
primipura.-  when  the  uterus  has  been  subjected  to  undui:  distention,  it  is 
not  usually  neeessarj'  to  provide  for  their  treatment  after  the  birth  of  the 
first  child.  On  the  other  hand,  after  the  delivery  of  a  inultiparovis  patient, 
it  is  advisable  to  leave  with  the  nurue  tiovcral  tablet.s  of  ^  grain  uf  niorphiue 
and  t\^  grain  uf  atropine,  with  instruetions  to  administer  them  by  the 
mouth  at  intervals  of  four  or  six  hours,  if  the  pains  be  severe. 

Re^t  <iml  Qiiifl. — As  soon  as  tlie  patient  has  been  made  comfortable,  the 
room  ehould  be  durkL-UL-d  and  she  sliould  be  eucouraged  Lo  go  to  sleep. 
The  relatives  should  be  excluded,  and  the  nurse  should  bathe  and  dress  the 
baby  in  an  adjoining  apartment,  if  there  is  one  at  her  diaposal.  Tlie  pa- 
tient Khould  be  kept  as  quiet  as  jjosaihle  for  (he  i\n^l  tt^n  days,  and  during 
this  period,  as  a  rale,  only  the  imuicdiate  mtTubi-i-s  of  the  faniily  should  be 
admitted  to  sec  her.  Moreover,  if  these  arc  numerous,  strict  instructions 
should  be  given  tlie  nurse  as  to  the  nunilwr  of  visitors  each  day. 

Diet. — Formerly  it  we«  the  custom  to  restrict  to  a  miniinum  the  diet 
of  the  puerperal  woman,  and  as  hnn  already  been  said,  this  limitation  goes 
far  to  explain  the  loss  of  weight  which  was  frequently  obftervctl  during  the 
first  few  days.  At  present,  however,  a  more  liberal  allowance  is  customary, 
and  the  patient  is  encouraged  to  take  plenty  of  plain  nourishing  food. 

If  not  nauseated,  she  should  be  given  a  ghuis  of  milk  or  a  cup  oft 
goonjifter  labour.  For  the  first  few  days  the  appetite  Is  not  vigorous, 
but  small  quantilict  of  eiwily  digested  food  may  be  taken  at  frequent 
intervals.  ]  usually  give  the  nurse  the  following  directions:  For  the  first 
twenty-four  hourp,  water,  milk,  cofFeo.  tea,  or  cocoa,  and  buttered  or  soft 
toawt.  On  the  sc<-nnd  and  third  days  the  same,  with  the  addition  of  sim- 
ple soups  or  bouillon.  iKiilcd  or  pimclied  eggs,  raw  or  stewed  oysters,  and 
wine  jelly.  On  the  fourth  and  fifth  days  as  aljove,  with  the  addition  of 
chicken,  bakeil  p(»tatoes,  and  rice,  after  which  the  ordinary  diet  should 
be  graduiilly  resumed. 

Temperature. — The  temperature  should  be  carefully  wattdicd  during 
the  first  week  of  the  pnerperium,  as  fever  is  usually  the  first  symptom  of 
-the  on.i'et  of  an  infertiouR  process.  If  the  patient  be  in  charge  of  a 
trained  nunte.  it  nhonld  he  takt-n  four  times  daily — At  R  a.  m.,  VI  m.,  4 
p.  M..  and  8  p.  m.,  and  recorded  upon  a  suitable  chart.  The  physician 
should  be  immediately  notified  if  it  rises  above  100°.  But  when  the 
nnrse  is  ignorant,  the  temperature  should  be  taken  by  the  physician  him- 
self, morning  and  evening,  for  the  first  five  days.  This,  nf  course,  means 
that  (luring  that  time  he  must  visit  the  patient  twice  a  day,  once  ft 
day  for  the  following  two  or  three  days,  and  afterward  at  less  frequent 
intervals.  But  when  the  nurse  is  enmpetont,  n  single  visit  a  day  will  suf- 
fice, unlesa  untoward  s^onptoma  develop,  a«  the  physician  can  rely  upon 


being  notified  promptly  of  any  change,  tt  is  always  better,  however, 
whenever  poKsibh!,  that  the  patient  jihould  be  geeu  within  the  first  twelve 
hours  fulluwiug  dt;livei;y. 

Urination. — The  patient  should  be  encouraged  to  urinate  q^i^biTi  ttc 
firstsijL  hours.  WHien  she  is  uiiablfl  to  tto  sn,  tht*  catheter  sliouh]  not  be 
employed  imtil  the  bladder  fonns  a  marked  tumour  abovi;  tlio  sym[ihysis, 
and  not  even  then  until  the  patient  has  attempted  to  urinate  in  a  sitting 
position;  inasmuch  as  many  women  are  unable  to  use  a  bed-pan.  I  consider 
tbi?  change  in  position  much  less  dangerous  than  catheterization,  as  the 
latter,  no  matter  how  carefully  performed,  always  carries  with  it  some 
risk  of  infection  and  of  a  conseipient  cystitis.  Moreover,  in  not  a  few 
PAses,  the  proctHlurc,  wliea  once  commenewl,  must  he  continued  for  a  num- 
ber of  days,  a  condition  of  affairs  which,  leaving  out  of  account  the  danger 
of  infocttim,  beconK's  very  onerous  to  the  physician,  unless  he  has  a  com- 
pet«'nt  nurat-  in  cluirge. 

W'jien.  however,  ^theterization  becomes  absolutely  necesjsiiry,  the 
genitalia  liaving  been  first  exposed  and  bathed  with  a  bixdiloride  or  boric 
solution,  a  glHS*  calhclcr,  whicli  has  been  sterilized  by  boiling,  should 
be  introduced  by  carefully  ilisinfected  fingers;  or,  better  atill,  it  should 
be  grasped  with  n  piece  of  freshly  boiled  cotton,  so  as  to  prevent  its  com- 
ing in  contact  with  the  fingere  at  all.  At  the  present  day,  to  cathcterizc 
a  woman  under  a  sheet  or  by  the  sense  of  touch  is  not  justifiable. 

Brm-eh. — In  view  of  the  sluggishness  of  the  bowels  in  thn  pucrpcrium, 
a  mild  cathartic  should  bo  administered  on  the  morning  of  the  second  day, 
untwa  they  have  previously  been  evacuated  spontAneously.  For  this  pur- 
pose I  generally  employ  half  sn  ounce  of  Roclielle  sails  in  a  small  quan- 
tity of  wafer,  half  a  boUlo  of  the  cfTenescenl  eilnite  of  magnesia,  or,  if 
the  patient  will  consent  to  take  it,  half  an  ounce  of  caator-oil. 

After  the  preliminary  cathartic,  the  bowels  should  he  moved  once 
■daily.  If  a  spontaneous  action  does  not  occur,  the'  administration  of  the 
fluid  extract  of  cascjira  at  bedtime,  in  20-  to  GO-niinim  doses,  or  1  or 
2  ilrnms  of  the  aromatic  eli.\ir,  according  to  the  susceptibility  of  the 
patient,  is  indicated.  Sometimes  a  ,E.iJl  containing  alpin_^  belladonna,  and 
atrychninn  proves  very  satisfnctor)-. 

Care  of  lUn  -Vi/if^c.-'.^Dclails  concerning  the  care  of  the  nipples  will 
he  given  in  (.'hapter  WII.  hut  the  physician  should  be  careful  to  impress 
upon  (he  nurse  the  necessity  of  observing  aseptic  precautions  in  dealing 
with  them;  and  she  should  be  directed  to  report  immediately  the  appear- 
ance nf^lbfsures,  as  their  proper  treatment  will  usually  prevent  mammary 
infection  and  the  consequent  danger  of  mastitis. 

't'mp  for  GeUiruf  Up. — It  is  a  timtvhonoured  custom  to  allow  the  pucr- 

i\  woman  to  sit  up  on  the  tenth  day.  Tliis  rule,  however,  should  not 
be  slavishly  followed,  and  every  patient  should  be  kept  in  bed  until  The 
fundus  of  the  uterus  has  dlsnppe-ared  behind  the  symphysis  pubis.  This 
frequently  occurs  by  the  tenth  day,  occn.'jionally  a  day  or  so  earlier,  but 
very  often  not  until  some  days  later.  Generally  speaking,  a  two-weeks' 
rest  in  bed  is  not  exccRgive. 

Kiistner  has  lately  advocated  the  jiractice  of  allowing  the  patient  to 
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get  up  on  the  third  or  fourth  day.  and  states  that  he  has  seen  no  ill  conee* 
qucDces  follow  such  a  procedure.  His  suggestion  was  promulgated  before 
the  GermaB,  G^iweco logical  C'ongress  in  Iti'iOf,  but  was  mn  i'avtmrably  re- 
ceived, ao  one  who  spoke  upon  the  subject  indorsing  his  views. 

Jt  is  also  advisable  to  give  rigid  directions  as  to  the  length  of  time 
the  patient  should  remain  out  of  bed.  I  have  found  it  a  convenient  rule 
to  <iiri!(t  that  sht;  should  sil  up  fur  one  hour  ou  the  lirst  day,  two  hours 
on  the  second,  and  to  increase  the  time  by  an  liourcuch  day  until  she  is 
able  to  be  up  all  the  time.  She  should  be  kept  in  her  room  unlU  lUii  ex- 
pimtiuu  of  the  third  week,  and  allowed  to  move  about  ou  Ihc  tloor  on 
wTiicii  she  was  conGncd  during  the  fourth  week.  She  should  not  be  per- 
mitted to  go  downstairs  until  the  expiration  of  this  period,  as  it  is  a  mat- 
ter of  experience  that  the  average  woman  canuol.  be  prevented  from  as- 
suming the  ordinary  duties  of  her  household  after  she  has  once  gone  down- 
stairs; whcrc£s  as  long  as  she  is  kept  on  one  Hoor  she  is  usually  amenable 
to  the  direction  of  lii-r  physician. 

Final  Examination. — At  the  end  of  the  third  or  the  begiuuing  of  the 
fourth  week  tlie  patient  should  be  subjected  to  an  inlcrnal  examination, 
and  the  condition  of  the  perinseum,  uterus,  and  ap[>endage8  carefully  in- 
vpstigated.  Not  infrcf]uently  the  uterus  will  he  found  dlt^placfd,  whuu  the 
inlroduelioa  of  a  properly  fitting  gessai-y  may  lead  to  a  prompt  cure; 
whereas  if  treatment  be  deferred  until  symptoms  appear,  the  condition 
may  not  be  relieved  so  readily-  In  other  cases,  various  abnormalities  may 
be  noted,  which  should  he  treated  before  the  patient  is  discbargctl,  and 
occasionally  it  may  be  necessarj'  to  warn  her  or  her  husband  that  opera- 
tive procedures  wilt  he  required  in  the  future.  If  ever\-tlnng  is  perfectly 
normal,  it  is  a  great  comfort  in  the  patient  to  t>e  assured  of  the  fact; 
wliorcas  if  any  abnormality  is  noted  and  the  attention  of  some  responsible 
member  of  the  family  he  directed  to  it»  the  jjhysician  may  save  himself 
from  censure  if  a  subsequent  examination  be  made  by  some  ono  else. 
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NOHMALi.Y  the  newly  born  child  bcgius  to  cry_fllinoflL immediateli' 
after  its  exit  from  the  vulva.  TliU  act  imlitates  the  eslahlishment  of 
respiration,  which  is  accon»i>anie(l  by  iiiijiortiint  niodUictitions  iu  thu  cir- 
culatory system. 

Circulatory  Changes. — As  soon  as  the  lun^s  bopn  to  function,  the 
blood  whiuh  is  brought  by  the  inferior  vena  t';iva  ti>  the  right  Huritrle  no 
longer  passes  through  the  foramen  ovhIc,  but  makes  its  way  directly  into 
the  rigiit  ventricle,  whence  it  is  carried  to  tlie  hings  by  means  of  the 
puhnunary  arteries.  Coincident  with  the  establishment  of  the  pulmo- 
nary circulation,  there  ensues  a  market!  incrcuso  in  the  priwaure  in  the 
left  auricle.  Thin  in  tuni  brings  about  the  closure  of  the  valve  of  the 
foramen  ovale,  wliicb  after  a  few  mouths  fuses  with  the  periphery  of  the 
opening'.  At  the  same  linie  the  blood  ceases  to  flow  through  the  ductus 
Botalli  into  the  aorta,  and  the  canal  ittielf  gra4hially  bc(K)nK'a  obliterated. 
Acconling  to  Straflsinann,  the  primary  cause  for  this  change  is  to  be  found 
in  the  fact  that  the  ductus  traverses  the  wall  of  the  aorta  in  an  oblique 
direction,  so  that  at*  soon  as  the  pressure  in  the  aortic  arch  is  increased,  its 
wall  ftctfl  as  a  valve  and  oecludos  the  distal  end. 

The  circulation  through  the  umbilical  arteries  ceases  a  few  minutes 
after  birth,  when,  owing  to  the  contraction  of  their  thick  muscular  walls, 
the  liimiua  become  practically  obliterate<l.  It  is  usually  stated  tliat  after 
the  establishment  of  the  pulmonary  circulation  the  general  arterial  pres- 
sure is  diminished  to  such  an  extent  that  it  is  insulTieient  to  force  the 
blood  through  them.  The  investigations  of  Ahlfcld  have  shown  that  this 
is  not  the  case,  and  would  rather  indicate  that  the  conti-a^'tinn  of  Uie 
arteries  ia  brought  about  by  the  ?timiilalinn  repidling  from  tlic  cooling  of 
Ihejtrordimmediatcly  after  birth.  That  this  explanation  is  correct  is  demon- 
strated by  the  fact  that  the  circulation  can  he  re-established  by.immerging 
the  child  in  a  wann  hiitli  and  thus  doing  away  with  this  factor. 

This  point  is  of  i)ractical  im[»ortance  in  view  of  the  fact  that  occasion- 
ally, when  the  cord  has  not  been  ligntfd  sufficiently  tightly,  secondary 
ha-morrhagc  occurs  from  its  foptal  end  after  the  child  has  been  placed  in 
a  wann  bed.  To  guard  against  such  an  occurrence  the  cord  should  always 
be  reinspccted  within  an  hour  after  delivcrv. 

The  child  passes  nrjao  alniost  immediately  after  birth^  and  not  infre- 
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quently  while  in  the  act  of  bomg  born.  In  a  considerable  number  of 
casea  a  eurtuiu  aiuuunt  uf  oiuLuuiuiii  in  also  ili»(;hargcil.  .\»  a  result  of  the 
cooling  of  the  surfuot:  of  the  child  on  coming  into  tin;  world,  its  tcm- 
iwrature  becomes  jceduccd  bj  a,  few  degrees,  which,  however,  arc  promptlj 
regained  aftiT  it  haa  bet-n  bjithfd  and  jjlaeed  in  a  warm  bed,  Kor  the  first 
few  dayji  of  life  the  teuii»t;ruture  is  in  very  uustuble  ciiiiitibriiini,  and  a  very 
slight  eaui^e  may  Ki^'**  •■'"*'  1'^'  'i  confiiderable  elevation. 

Care  of  the  Umbilical  Cord. — Ae  has  already  been  said,  the  umbilical 
curd  flhould  not^be  ligated  until  it  has  cea«ed  to  pulsate,  unless  there  is 
some  urgent  reason  to  the  contrary.  Two  ligatares  of  stcrilixed  bobbin 
should  tjc  placed  about  it  and  tightly  tied,  one  about  1  centiitictro  from 
the  surface  of  tlie  abdomen,  and  the  ot_herji  centimetres  beyond  the  first, 
the  cord  being  then  cut  bi'tween  tht?m  witli  a  jmir  of  sterile  seijtsors. 

Owing  to  the  absence  of  circulation,  what  is  left  of  the  cord  undergoes 
mumniihfation,  and  gradually  a  line  of  demarcatinn  appears  just  beyond 
the  skin  surface  i>f  the  ahdomeu,  until  in  a  few  days  the  stiuup  sloughs  otF, 
leaving  behind  a  small,  granulating  wound,  which,  after  healing,  forms 
the  umbilicus. 

The  separation  of  the  cord  usually  takes  place  within  the  first  week 
after  birth,  but  it  is  not  unusual  for  it  to  require  a  longer  time,  and  occa- 
siuually  several  weeks  may  elapse  before  it  occLii"s.  In  the  very  rare  in- 
stances in  which  the  stump  is  still  adherent  at  the  end  of  the  puerperium, 
it  may  become  necessary  t-o  clip  it  off  vvjtli  a  iiair  of  «cissoi-». 

Formerly  the  eare  of  the  c<trd  was  eoa^idtTetl  a  very  trivial  matter, 
and  the  midwife,  as  a  rule,  would  wrap  it  in  a  piece  of  gixascd  or  singed 
linen,  after  which  little  or  no  attention  was  paid  to  it.  This  practice, 
hnwpver,  and  the  total  neglect  of  asepticT  preeautions,  frequently  resulted 
iu  an  iufeetion  wliieh  was  trtLiismitted  tlirough  the  umbilical  vessels,  and 
from  which  in  times  past  large  numbers  of  children  have  perished.  Even 
now.  when  the  necessity  for  proper  treatment  is  generally  recognised,  uni- 
hilieal  infeetions  are  nut  of  infrequent  occurrence,  a«  is  shown  by  the 
monograph  of  Eross.  Moreover,  it  may  be  slated  as  a  general  rule  that, 
whenever  children  die  without  any  appreciable  cause  within  a  few  weeks 
after  birth,  such  an  infection  shonh)  be  susprete<l,  and  the  fixaniinatinn 
■of  the  intra-abdominal  portion  (»f  the  umbilical  vessels  will  usually  show 
that  they  are  BUcd  with,  purulent  thrombi,  in  which  pyogenic  micro-organ- 
isms can  be  demonstrated.  In  view,  therefore,  of  tlie  not  inconRirlerahle 
^danger  of  infection  from  this  source,  strict  aseptic  precautions  should  be 
obsenTd  in  caring  for  the  cord.  The  reader  is  referred  to  Ploss's  work 
for  interesting  details  concerning  its  treatment  in  various  countries  and 
by  aboriginal  [)eopIp8. 

AXler  making  the  mother  comfortable  the  nurse  should  devote  her  at- 
tention to  (he  child.  It  should  first  be  anointed  with  vaseline  or  olive 
oil.  and  then  place<l  in  a  warm  bath  and  thoroughly  washed  with  Castile 
Boap.  Ex[K'rience  lias  shown  that  the  vemi.x  caseosa  is  much  more  readily 
removed  when  some  oleaginous  substance  is  first  employed  than  by  the  use 
of  soap  and  water  alone.  After  the  bath,  the  etump  of  the  con!  should 
be  thickly  sprinkled  with  powdered  boric  add  and_cpvered_vr'ith.a  pad  of 
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sterilt;  absorbi-nt  cottoii,  which  should  be  held  In  place  hy  a  ^oanel  baiid- 
agt.'  tightly  pinned  about  Uie  abdomi^n.  If  the  child  Is  doing  wl-II  this 
dressing  ihhhI  not  b«  t-hanged  for  some  days  unleBS  it  bBt'omes  moist  or 
soiled.  On  rcmuviug  it,  the  card  will  usually  be  faund  to  hnvc  become 
compiulely  separated,  olhen*'ise  a  siiuilor  dressing  should  be  reapplied. 
I  have  obtained  very  satisfactory  rceults  with  this  method  of  treatment, 
although  in  some  cases  it  appears  to  prolong  unduly  the  separation  of  the 
cord. 

After  the  cord  has  sloughed  of!  the  granulating  umbilicus  should  be 
treated  in  the  same  manner,  and  the  chihl  bIiouM  not  receive  another 
full  bath  until  it  has  completely  lipale<I.  During  lh\ti  period  it  should  be 
bathed  in  the  lap  of  tin-  nur»('  and  not  in  a  tub,  eare  being  Uikeu  not  to 
cuataniinate  the  umbilical  dressings. 

In  the  winter  of  1900  Dr.  W.  M.  Dabney,  one  of  my  afisistanls,  per- 
formed a  series  of  experimental  in  the  hope  of  determining  the  Iwst  meth- 
od of  dealing  with  the  cord.  He  treated  several  series  uf  eases,  respec- 
tively, with  the  following  dressings:  boric  at-id,  willeylic  acid,  a  mixture  of 
ealieylic  acid  and  starch,  and  a  wrapping  of  silver  foil.  So  far  as  he  could 
sec  it  made  no  ilifrerenee  which  method  was  employed,  providcil  the  dress- 
ings were  sterile.  In  still  another  series  of  cases,  he  applied  an  occlusive 
dressing  of  liquid  ecUoidin  and  absorbent  cotton,  but  found  that  under 
such  circumstancce  the  oord  was  kept  unduly  moist,  and  separation  was 
perceptibly  delayed. 

During  the  past  few  years  this  question  has  given  rise  to  a  great  deal 
of  discuftsion.  Dickinson,  at  the  meeting  of  the  American  Gynfecological 
Society  in  ISi)!),  read  a  paper  entitled,  Is  the  Sloughing  Process  at  the 
Child's  Navel  consistent  with  Asepsis  in  ()hild-bed?  and  answered  the 
question  in  the  negative.  As  the  result  of  his  observations,  he  recom- 
mended that  the  cord  he  eompletely  exclscfl  where  it  joins  the  alKlnmen, 
its  vessels  ligatrd,  and  the  wound  closed  by  sutures.  Possibly  Ibis  may 
be  the  ideal  method  of  treatment  in  hospital  practice,  but  it  is  a  quee- 
tion  whether  it  is  advisable  to  adopt  it  as  yet  in  private  practice,  as  it 
is  probable  that,  should  the  child  die  within  a  fpw  weeks  after  such  a 
procedure,  the  pliysiciau  would  be  severely  erltiriscd  by  members  of  the 
family  who  have  become  accustomed  to  the  time-honoured  treatment. 

Tn  moo  Martin  reconimende<l  that  the  cord  be  ligateil  close  to  the  ab- 
domen and  cut  through  with  a  pair  of  red-hat  scissors.     But  although  hie 
student.  Reick,  reported  very  excellent  results  from  this  method  of  treat- 
ment, Martin  himself  has  since  abandoned  it.     Porak  and  others  advocate 
compression  of  the  cord  by  powerful  forceps,  as  in  thp  recently  introdue* 
methods  of  angiolripsy.    But  to  my  mind  these  procedures  olTer  no  advan-' 
tages  over  those  already  in  use;  the  important  point  in  the  treatment  j 
being  not  so  much  the  method  employed  as  the  avoidance  of  infection  by'j 
the  most  rigid  adhpronce  to  the  principles  of  asepsis. 

Care  of  the  Eyes. — In  view  of  tbe  frequency  with  which  the  eyee  ofJ 
the  newly  bom  child  become  infected  wh^n  passing  through  the  birth 
canal  of  women  suffering  from  gonorrinea.  Crede  intmdncpd  the  practice 
of  instilling  into  each  eye  immediately  after  birth  one  droi*  of  al.-pct-cent 
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I  solution  of  nitrate  of  eilver,  which  was  afterward  washed  out  with  salt 

I  sulutiuu.    This  procedure  has  led  to  a  marked  decrease  in  the  frequency'; 

I  of  gonorrheal  ophthahiiia  and  the  cases  of  blindness  resulting  from  it, 

I  and  should  be  followed  as  a  matter  of  routine  in  lying-in  hospitals.  In 
private  practice,  on  the  otiier  hnnd^  a  boric-acid  solution  should  be  em- 
ployed instead,  although  if  there  is  any  reason  for  bi>ti«ving  that  tlie 
mother  has  gonorrhoea,  Crede's  method  should  be  foUowt'd. 

The  prophylactic  ralue  of  silver  nitrate  was  strikingly  demonstrated 
by  Haah,  wliosn  RtatiHtJes  showed  that  its  employment  in  hosjiital  prac- 
tice reduced  the  fruqucucy  of  ophtlmhiiia  neoualoruni  from  9  to  1  per 
cent.  Jf,  however,  the  disease  should  appear  in  spite  of  the  precautious 
taken,  it  should  be  promptly  and  vigorously  treated,  inasmuch  as  when 
neglected  it  almost  invariably  leads  to  clouding  of  the  c(>rn<>fl  and  often 
to  complete  blindness.  Cohn  estimated  in  J87U  that  30  per  cent  of  the 
patients  in  the  blind  asylums  of  Germany,  Austria,  Uoliand,  and  Switzer- 
lan3^qwed  their  trouble  to  ophthalmia  neonatorum,  while  twenty  years 
later  these  flgures  had  become  reduced  to  19  per  cent. 

Zweifel  has  recently  advocated  substituting  a  1-per-cent  sululion  of 
silver  acetate  for  the  nitrate,  and  reports  that,  in  a  series  of  5,323  children 
so  treated,  ophthalmia  was  olweiTed  in  only  0.33  of  1  per  cent,  and  that 
not  a  single  case  ended  in  blindness. 

Stools  and  Urine. — l-'or  the  tirst  few  days  after  birth  the  intestinal  con- 
tents are  represented  by  a  brownish  or  hrownish-grecnj  soft  material — the 
meconium.  It  is  made  up  of  rs«t-off  epithelial  cells  from  various  portions 
of  the  intestinal  tract,  a  few  epidermal  cells  and  lauugo  hairs  which  have 
been  swallowed  with  the  anmiotie  fluid.  Its  pepjjliar  cpjour  is  due  to  the 
presence  of  bile  pigments.  During  pregnancy  and  for  a  few  hours  after 
liirtli,  the  intestinsl  contents  are  sterile,  hut  Imeteria  soon  gain  access  to 
thorn  and  arc  Effterward  present  throughout  life. 

After  the  third  or  fourth  doy,  with  the  establishment  of  themaiumary 
secretion,  ihe  iiii'<oiiium  disapficars.  jhhI  its  place,  is  taken  by  fieccs, 
which  are  light  yellow  in  colour,  homugeneous  in  consistence,  and  pos- 
U8B  a  chariictoristic  odour.  For  the  first  few  days  the  stools  are  not 
lwrme3,  but  after  a  short  time  they  take  on  tlie  cIiBmcteri.*lic  cyltndrit^l 
shape.  Th«  bowels,  as  a  rule,  move  twice  daily,  but  a  siugl_e  JaigC-dujection 
is  Bufiicicnt. 

The  child  usually  urinates  almost  immediately  after  birth,  and  con- 
tinues to  do  so  at  frequenOhtecvals  forjbe  first  few  months  of  its  life. 
Tlie  physician  shouhl  impress  upon  mother  and  nurse  the  necessity  of  at- 
tempting to  trnin  the  child  to  reguliir  habits  as  to  urination  antl  defeca- 
tion, and  it  is  surjtrising  how  soon  these  may  be  formed  if  proper  care  is 
taken.  For  this  ]mr[)ose  the  napkins  should  ho  changed  before  each  feed- 
ing, (ind  after  the  first  few  weeks  the  child  should  be  held  over  a  small 
chamber  at  these  times.  It  should  also  he  enrouraped  to  defecate  at 
regular  intervals.  To  accomplish  Ibis,  it  should  be  laid  upon  the  be<l  at 
the  same  hour  each  day  with  a  naj^kin  under  its  battocks.  ond  its  nblo- 
mon  should  be  stroked  along  the  course  of  the  colon.  The  physician 
should  make  it  a  rule  to  inspect  tlie  stools  at  each  visit,  and  instruct  the 
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nurse  to  save  a  napkin  in  anticipation  of  his  arrival,  as  in  this  way  ixa- 

)tnrtant  infomiatinii  irmy  1k'  frained  conet'rniiig  tho  digestion  of  the  child. 

Icterus. — Not  infrtcimintl^'  tm  the  tljinl  or  fourlli  day  after  birth  ihe 
skin  and  coujuncliva;  of  the  child  take  on  a  yellowish  hue,  which  may 
vary  fi'om  a  hardly  visible  discoloration  to  an  intense  jaundice.  hLchxer 
concluded  that  icterus  occurred  in  TTj  per  cent  of  all  cliildren.  and  al- 
though tliis  ejslinuite  is  probably  (uo  high,  there  is  uo  duuLl  that  it  is 
very  coiwmon.  Acenrding  lo  Jlnfjiieier.  tlie  condition  is  ha-niatogcnons  in 
origin,  and  is  due  to  the  breaking-down  of  large  numbers  of  red  corpuseU* 
soon  aftc^r  hirth.  Ordinarily  it  po»s«^cH  no  clinical  significance,  and 
puAsfn  ulT.iri  a  few  days  without  ti-eatuient. 

Initial  Loss  of  Weight. — Owing  to  the  fact  that  the  child  receives  little 
ur  no  nutriniL-nt,  and  al  tlie  same  time  casts  off  considoraljle  quantities  of 
urinp,  fa'ces,  and  sweat,  it  progrewtivply  loses  weight  for  the  first  four  or 
fivt!  days  of  lis  \[(v,  the  lutal  loss  usually  aggregating  3oD  gratunics  (8 
ounces).  If  the  child  is  nourished  properly,  this  is  usually  regained  by  the 
end  of  Uu!  tenth  day,  after  which  the  weight  sliould  increase  steadily  at  the 
rate  of  aijuut  S."/  graniinct*  (<»  tlritius)  a  tlay  for  the  fij-st  few  months. 

The  initial  loss  is  usually  much  greater  when  the  child  is  excessively 
large,  an  well  as  in  premature  infants  and  thoso  who  receive  an  insuf- 
ficient supplv  of  fnnd. 

Anatomy  of  the  Breasts  and  Lactation. — KAc-h  breast  is  made  up  of  from 
ViitoJii  lobes,  wliiek  are  arranged  mure  or  less  radially,  and  separated 
from  one  another  by  a  varying  amount  of  fat,  to  which  the  size  and  shape 
of  the  organ  is  in  gi-eat  part  din;.  Kaeli  lobe  con.-iists  of  pcvoral  Inbules, 
which  in  turu  are  uuulc  up  oT  large  numbera  of  acini.  These  last  are 
composed  of  a  single  layer  of  epithelium,  beneath  which  is  a  small  amount  of 
connective  tissue  richly  supplied  with  capillaries.    Every  bibnlp  iw  provided 

with   a  small   duc£, 
which,    meeting    oth- 
ers, unites  to  fnrm  a 
single  larger  canal  for 
eaeh  lobe.     Thesa  so- 
called  iadifertms  diict^ 
make  tlieir  way  toThe 
nipple  and  ap{>n  sepa- 
rately   upon    its   sur- 
f'lec.  where  they  may 
be  distinguished  as  mi- 
nute isidated  orifices. 
The  acini  represent 
the    functioning    por- 
tion of  the  breasts,  and  it  is  from  their  epithelium  that  the  various  ronstitn- 
enls  of  the  milk  are  formed.     This  fact  was  first  deraonslratcd  by  Hei- 
denhain. 

\Vp  have  already  referred  to  the  changes  occurring  in  the  breasts  dar- 
ing pregnancy,  ami  their  condition  remains  much,  the  snine  for  the  first 
two  daj-a  after  labour.    At  this  time  they  do  not  contain  milk,  but  a  small 
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amount  of  eohttntm  can  be  expressed  from  the  nipples.  This  is  a  tjun, 
TJejTowL-ih  fluid,  which  owes  iU  cakmr  to  the  presence  of  a  pigment  which 
is  soluble  in  cllicr  and,  according  to  Kiihue,  aaalogous  to  the  colouring 
matter  contained  in  the  cells  of  the  corpus  lutcmn. 

WTien  I'xariiiii.'i!  iifnK  i-  ITie  mirrnscope,  coloiitnim  is  seen  to  consist  of 
a  fluid  in  whitih  -.iw  Mi^jfcntit'd  nuuirrnus  round  bodies,  0.001  to  0.025 
inillimetres  in  dianietLT — the  i-y-rullcd  nAnyfrum  corpusrks — which  repre- 
sent cast-off  epilhciiol  cells  uliich  have  undergone  fatty  dejireneration. 
The  fluid  portion  is  a  transudate  wbich  consists  in  great  part  of  serum 
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qlbmnin  and  coa^lates  on  heating.  It  is  generally  stated  that  eolostnira 
contains  more  fat,  sugar,  and  sahs,  hut  less  proii!id  jualeriul.  than  uurjiial 
milk.  Tt  possesses  but  slighily  nutritive  properties,  and  is  generally  be- 
lieved to>ct-aa  a  mild  catiinrtic,  thus  aiding  in  ridding  the  bowels  of  the 
meconium. 

Milk. — On  the  third  or  fourth  day  after  labour  and  occasioually  on  the 
second,  the  breasts  gud<k'nly  bL-eoniL-  larger,  firmer,  and  more  painful. 
This  indicates  the  establishment  of  the  lacteal  secretion,  and  on  pressure 
a  amall  amount  of  hi ujBh-wlii^e  fluid — the  niiil- — will  exude  from  the  nip- 
ples. Coincident  with  tliwe  changPH,  the  patient  cxperieucL'S  more  or  less 
lassitude,  and  may  nufTer  from  licadiidie.  At  the  same  time  she  has  tbrob- 
Emfi;  paing  in  thu  hroasts,  which  may  extend  into  the  axilla',  and  the  pulse 
becomes  slightly  accelerated.  Tliere  is  rarely  any  utoTalion  of  lerapera- 
ture.  It  was  formerTyTieTieved  that  the  establishment  of  the  milk  flow 
was  associated  M'ith  marked  constitutional  disturlwnre.t,  which  were  re- 
garded as  manifestations  of  tbe  sn-raHod  millk  ^cver.  As  has  already  beer 
said,  a  rise  in  temperature  from  this  cauac  is  very  exceptional,  and  in  the 
vast  majority  of  eas4's  is  indicative  of  infection. 

Hlotjier's  milk  is  usually  bluish-white  in  colour,  (hough  it  sometimes 
has  a  yellowish  tinge.  Tt  is  slightly  alkaline  in  reaction,  and  luis  a  specific 
grayitT  of  from  1.02S  to  1. 034,  'tTnHer  the  microscope  it  appears  as  a 
clear  flnid  in  which  are  suspended  large  numbers  of  small  round  bodies, 
0.008  millimetres  in  diameter — the  so-called  milk^corpttscJei^    These  con- 
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gist  of  miuuie  drupe  o£  iai  surrounded  by  a  membrane.  Chemical  ex- 
amination shows  that  they  are  made  up  of  the  triglycerides  of  olein,  pal- 
matin,  and  stearin.  The  iluid  portion  of  the  milk  m  a  transudate,  and  con- 
^ii^ts  of  proleid  material,  nulk  sugar,  Halta,  and  water.  Milk,  therefore, 
represents  on  emulsion  of  fine  fat  dropleta  in  a  fluid  medium. 

The  jjroteid  material  in  milk  serum  congists  of  casein  or  caaeinogcn, 
which  is  a  direct  metaholie  pnxluct  of  the  mammary  epithelium,  and 
dilTers  from  Berum  albuuiiu  iu  that  it  doei!  not  c-uagulate  on  heating.  The 
fat  aud  lactose,  or  milk  sugar,  arc  also  products  of  the  epithelial  cells.  The 
milk  iteruni  contains  a  considerable  amount  of  mineral  matter,  which, 
according  to  the  investigations  of  Rolch^  consists  principally  of  calcium 
phosphate,  "^8.87  per  cent,  potassium  carbonate,  23.47  per  cent,  sodium 
chloride,  21.77  per  cent,  potassium  chloride,  13.05  per  cent,  potassium 
sulphate,  8.33  per  cent,  magnesium  carbonate,  3.97  per  cent,  and  minute 
quantities  of  strveral  other  salts. 

The  average  cotnixjsition  of  milk  is  as  follows:  Pro te ids,  1  to  S  per  cent; 
fats,  3  to  iper  cent;  sugar,  6  to  7  per  cent;  salts,  0.1  to  0.8  per  cent,  the  rest 
being  water.  Milk  also  contains  a  nnt  inconsiderable  number  of  bacteria, 
whiL'h,  according  to  tlie  researches  uf  Kiistlita,  arL*  derived  frum  the  terminal 
ends  of  the  lactiferous  duets  and  the  surface  of  the  nipples;  it  is  question- 
able whether  they  are  present  in  the  deeper  portions  of  the  brejist. 

Nutritions  mother's  milk  varic-.s  markedly  in  it-;  composition,  not  only 
in  dilTLTeul  individuals,  but  aUo  in  the  same  individual  at  various  limes. 
It  is  not  unusual  to  find  that  the  milk  of  one  wnman.  which  agrees  per- 
fectly with  her  own  cliild,  will  prove  indigestible  when  given  to  the 
healthy  child  of  another  woman.  The  variation  in  the  composition  of  the 
milk  of  the  same  woman  at  different  times  is  dependent  upon  various 
factoi"*,  principidly  the  diet,  the  amount  of  exercise,  and  the  mental  con- 
dition. The  (luantily  of  milk  varies  to  a  large  extent  with  the  amount 
of  fluid  ingested  by  the  patient,  and  a  diet  rich  in  cow's  milk  conduces  to 
incr^;aaed  mammary  activity. 

There  are  large  numbers  of  preparations  in  the  market  which  are 
known  as  yalactagwfufs,  and  are  vaunted  as  increasing  the  amount  of 
£ulk;  but  whatever  virtue  they  may  possess  is  due  in  great  part  to  the 
quantity  of  fluid  taken  with  (hpin.  Exercise  in  the  open  air  also  increasea 
the  milk  flow,  and  it  is  frequently  observed  that  a  woman  who  has  but  a 
nnall  quantity  so  long  as  she  is  confined  to  her  room,  will  secrete  an  abun- 
dant supply  as  soon  as  she  begins  to  take  outdoor  exercise. 
^L  The  quality  of  the  milk  is  likewise  dependent  in  great  part  upon  the 

^^B  twd  and  the  amount  o{  exercise  taken  by  the  mother.  It  is  a  nuttter  of 
^^H  aaMrimcr  that  a  diet  rich  in  prot«ids  increases  the  ratio  of  the  fats,  whik 
^^V  ^UMTB  exercise  diminishes  the  amount  of  proteid  material.  Marked 
M  ShZumk  in  the  quality  and  quantity  of  the  miTk  not  infrequently  result 

■  ftMiHWOwand  mental  influences,  and  it  is  not  imnsnnl  for  some  profound 

^^  i^MCta^telMd  to  almost  complete  snpiiressinn  of  the  Incteiil  secretion,  or 
^H  ■   -.-  litem*  ^**  quality  as  to  render  it  unfit  for  the  use  of  the  infant. 

^^  ^flBlHk^^s  •*«*  ""^^^  *  marked  influence  upon  the  milk  flow,  and  it  is 
M  vM^Mik  *>**  Um  use  of  ludladonna  or  atropine  markedly  diminishes  it. 
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Many  substances  ingested  by  the  mother  may  be  transmitted  through  the 
milk,  and  thus  exeii  their  physiological  influence  upon  the  cliild.  This 
is  {Nirticularly  true  of  the  vaiiuiis  ca^lmrtics  and.  alcoholic  liquors. 

The  occurrence  of  raenslruation,  or  the  onset  of  another  pregnancy 
during  laetJition,  not  infrequently  exorts  a  very  deleterious  effect  upon 
the  (jualitv  of  the  milk,  in  some  cases  rendering  it  necessary  tn  wean 
the  child. 

Nnrsing.— The  ideal  food  for  the  newly  born  child  is  the  milk  of  it3 
mother,  and  unless  latUUion  he  contra-indicated  by  some  physical  defect, 
it  is  the  physician's  duty  to  insist  that  every  woman  shouhl  at  least  at- 
tempt to  nurse  her  child,  in  many  instauees  when:  the  supply  ot  milk 
at  first  appears  insufficient,  it  becomes  increased  in  amount  if  nureing 
be  persisted  in.  The  act  itself  usually  exerts  a  beneficial  influence  upon 
the  patient,  as  it  is  well  known  that  the  repe-ated  irriUition  of  the  nipples 
results  in  rellux  stimulation  of  the  uterus  and  hastens  its  involution.  This 
fact  should  be  urgwl  upon  women  who  are  unwilling  to  nurse  their  children, 
and  it  not  infrequently  happens  that,  although  they  may  have  cnmmenced 
it  from  sellish  niotives,  they  will  cuutinue  it  as  long  as  is  necessary. 

Unless  it  be  otherwise  arranged,  the  physician  who  conducts  the  labour 
should  hold  himself  responsible  for  the  well-being  of  the  child  during  the 
first  few  weeks  of  its  life,  and  should  remenihi^r  that  hn  has  not  only  the 
mother  but  also  the  child  to  care  for.  He  slmuld  accordingly  give  minute 
directions  as  to  the  way  in  which  it  should  be  fed,  and  see  that  they  ore 
accurately  carried  out. 

Frrqurncy  of  Feeding. — Aa  the  nutritivo.  propertiea  of  colostrum  are 
very  Imiited,  the  child  should  be  put  to  the  breast  only  three  times  a  day 
until  the  milk  flow  becomes  established,  but  after  that  time  it  should  be 
fed  at  frequent  and  regular  intervals.  Definite  hours  should  be  set  for 
each  feeding,  and  if  necessary  the  child  shouhl  be  aMakened  from  a  sound 
sleep  at  stated  times  to  take  its  nourishment,  for  only  by  this  means  can 
its  habits  be  made  regidar.  I  do  not  consider  that  a  nurse  has  fnUiilcd 
her  whole  duty  unless  she  leaven  the  patient  with  a  chiUI  properly  trained 
in  the  matter  of  taking  iU  food. 

A  definite  hour  should  he  arranged  for  the  child's  bath,  which  should 
be  taken  aa  a  starting-point  in  arranging  the  scbetlule  for  feeding.  Ordi- 
narily the  most  convenient  lime  is  between  0  and  10  a.m.  If  the  fonner 
hour  be  chosen,  the  first  feeding  should  be  at  7  a.m.,  and  the  next 
immediately  after  the  bath;  while  if  the  latter  be  chosen  the  child  should 
be  fed  at  *!  and  S  a.m.,  and  again  shortly  after  ten.  .Vfler  the  fewling 
immediately  following  the  bath  the  biiby  should  he  allowed  to  sleep  as 
long  as  it  will,  which  will  usually  be  about  three  hours,  after  which  it 
ahoultl  be  given  nourishment  at  intervals  of  two  hours  until  bedtime.  By 
this  arrangement  it  will  receive  eight  or  nine  feedings  during  the  twenty- 
four  hours.  The  last  should  be  timed  for  the  usual  bedtime  of  the  parents, 
and  only  one  feeding  should  be  given  during  the  night — that  is,  between 
11  P.  u.  and  6  or  7  A.  m. — and  not  infrequently  the  child  may  he  trained 
to  sleep  the  entire  m'ghi  without  awakening.  This,  however,  can  only  be 
accomplished  by  feeding  it  at  regular  intervals  during  the  day,  so  aa  to 
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insure  that  it  receives  the  proper  anioimt  of  nutriment  in  the  twenty-four 
hoHrB. 

Just  before  each  feeding  llie  napkin  should  be  changed  and  tlie  child 
encouraged  to  urinate,  but  as  soon  as  it  is  taken  from  the  breast  it  should 
be  placed  in  bed  and  not  disturbed.  It  should  not  lie  allowed  to  ^leep 
at  its  mother's  brca-st,  uor  should  it  \n:  rocked  or  ftmdU'd  after  feeding. 
If  these  regulations  be  persisted  in,  IIk'  child  will  usually  go  to  sleep 
vithin  a  few  minutes  after  being  put  to  bed,  and  if  it  wakes  before  the 
next  feeding  is  due  it  will  remain  quiet.  The  imjwrtanee  of  following 
tiiese  dirt!['tion8  oaimot  bu  overijstitnated,  for  it  ia  onl}'  by  rigid  adherence 
to  sui-h  details  that  the  child  can  be  given  rugular  habits,  and  the  care  of 
it  prevented  from  becoming  a  strain  upon  all  concerned. 

^^er  the  fourth  or  fifth  week.'one  or  two  of  the  hrflast  feedings 
should  hv-  repUict'd  by  a  holtle,  no  matter  how  much  milk  thr  mother  may 
have.  By  so  doiug  (he  slavt-TV  of  nursing  is  gri'iitly  rt'dutrt-d.  and  many 
a  woman  is  induced  to  continue  to  nurse  her  child  when  she  would  otherwise 
wean  it.  When  a  mother  is  obliged  to  return  home  every  two  or  three  houra 
to  nurse  hrr  irhild,  it  is  apjmrcnt  Ihat  licr  titni'  ia  so  broki-n  in  upon  as  to 
render  it  impusgible  for  her  to  obtain  any  real  relaxation;  whereas  if  a 
single  bottli'  be  interpolated  between  any  two  feedings  a  free  space  of 
four  to  six  hours  will  bo  afforded. 

Duration  of  Feeding. — Definite  rules  cannot  be  given  concerning  the 
proper  length  of  each  feeding.  ^§  this  point  is  (kpcndent  upon_  several 
factors — tlie  <[iianlity  of  ^nilk.  the"" readiness  with  whieh  it  can  be  obtained 
from  the  breast,  and  theavidily  with  whit-h  the  cliild  nurst^^.  Generally 
speaking,  it  is  advisable  to  allow  the  child  to  remain  at  tlie  breast  for  Jkn 
minutes  at  tirt>t.  and  to  lengthen  or  decrease  the  time  according  to  circum- 
stances, thrt'e  or  four  minutes  being  sutTifient  for  some  eliiliilren.  while 
fifteen  or  twenty  minutes  will  be  required  by  others.  Tliero  i.s  a  univerwd. 
tendency  towards  overfeeding,  so  that  at  first  it  is  better  to  err  in  givi 
too  little  t?ian  too  much  milk.  C'rj-ing  is  not  always  a  s\'mpfom  of  hun- 
ger, but  much  more  fre([uently  inditralea  that  the  baby  is  suffering  from, 
indigestion,  resulting  fi-om  an  overloaded  Btomach.  A  child  which  is 
ceiving  the  proper  amount  of  nourishment  should  not  spit  up  its  food, 
should  increase  steadily  in  weight,  and  should  have  nonntd  yellow  homo- 
geneous passagi'S.  The  oreurrence  of  rrgurgitntion.  or  the  presence  of 
t^rds  in  (be  stools,  is  a  sure  sign  that  it  is  being  nursed  t<io  long.  On 
the  otHcr  hand,  loss_ji£- weight,  associated  with  normal  stools  and  the 
absence  of  regurgitation,  indicates  insufficient  fppiling. 

The  child  should  be  wcigh^'d  daily,  or  at  least  twice,  a  week,  upon  a 
fairly  accumte  pair  of  scales,  and  its  actions  inspected  daily  by  the  physi- 
cian. As  has  already  been  said,  it  should  regain  its  birth  weight  by  the 
end  of  the  tenth  day,  and  from  then  on  it  shonld  gain  regularly  25 
grammes  a  day,  or,  roughly  s|>eaking,  ri  ounces  a  week.  After  the  first  few 
months  the  increase  is  more  gradual,  the  average  child  doubling  its  weight 
at  the  fifth  and  trebling  it  at  the  fifteenth  month. 

Where  pmclicnblp.   if  the  child    ia   doing  well,   an   analysis   of  th 
mother's  milk  should  be  made,  so  that  definite  information  may  be 
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hand  as  to  the  quality  of  the  food  upon  which  it  ihrivea,  in  case  artiilcial 
feeding  shouiti  at  any  time  become  necessary. 

Care  of  the  Breasts. — Before  and  after  eath  feeding  the  ni])plcs  should 
[be  carufully  wiishtHl  with  a  boric-acitl  s4»hition,  so  as  to  avoid  the  pos- 
sibility of  bacteria  bfin^  ground  into  theni  during  the  nursing.  In  many 
cases,  particularly  if  pn.'liminar}'  precautions  Jjavp  ^gt  been  taken  to 
hardi-n  thein,  (lie  nipples  become  verj"  eore  during  the  first  few  days  of 
nuisuig,  and  iitije  crucka  or  lissun'a  appcm-  upon  Iheni.  These  are  ex- 
tremely painful  to  the  mother,  aB^  in  some  casea  render  the  act  of  nurs- 
ing agonizing.  In  addition  to  the  Buffering  which  they  cause,  tliey  are 
also  a  source  of  considerable  danger,  as  it  is  through  thorn  that  bacteria 
usually  gain  acceas  to  the  interior  of  the  breast.  Tlie  nurse  should 
therefore  be  inistructed  to  be  on  the  lookout  for  (Iicra.  and  to  warn  the 
physician  at  once  of  their  appearance,  as  prompt  treatment  will  usually 
lead  to  tJieir  speedy  cure.  On  the  other  hnnd,  Ti(rgl<H-t-  at  these,  premoni- 
wrj  signs  is  not^infi'tw^uwilly  foUuuud  by  a  nianmiarj'  ribttccss,  for  the  oc- 
currence of  which  the  physician  and  nurse  arc  usually  more  or  less  }uslly 
blamed. 

The  fact  thai  large  numbers  of  remedies  are  recommended  for  the  cure 
of  such  conditions  is  abundant  evidL-nt-c  that  tbt-y  are  not  aUvays  readily 
relieved.  They  are  liest  treated  by  rest,  and  if  the  infant  could  be  kept 
frfljii  tha-ircaat  for  twenty-four  hours  they  would  heal  without  furtlier 
treatment.  As  this  is  out  of  Ihi;  (jueKtion.  some  <»tlii'r  uu'ans  of  sfcurinp  rest 
must  be  adopted,  and  this  is  best  attained  by  the  use  of  nipple  shields, 
those  of  the  ordinary  English  type  being  (he  most  suitable.  Many  women 
claim  that  they  are  unable  to  use  such  a  contrivance,  but  t!ic  difliculty 
is  usually  due  to  the  fact  that  tiie  holes  in  the  rubber  niiiplc  arL'  too 
small,  and  if  they  arc  enlarged  by  passing  a  red-hot  hairpin  ibrough 
th<'m  a  quantity  of  niilk  suiTKient  for  tlie  child  can  usually  be  obtained 
without  much  diflicuUy.  In  the  intervals  between  the  feedings  the  nip- 
pies should  be  covered  by  compresses  soaked  with  boric-ncid  solution. 
Particular  attention  should  be  devoted  to  llie  care_oX_tlie-shitld,  which 
should  be  carrfully  washfd  iiftcr  each  feeding  and  kept  in  a  vessel  contain- 
ing a  saturated  solution  of  boric  acid. 

In  rare  cases  the  nipples  may  be  so  depressed  below  the  surface  of 
the  breast  as  to  render  nursing  out  of  tbfl  qu(wli<m.  tlndrr  such  rircum- 
atanees  it  is  useless  to  attenipl  it,  and  stepct  should  be  promptly  takeu  to 
arrest  the  mnmmari'  secretion. 

The  child's  mon[h  should  he  scrupulously  cleansed  before  each  feed- 
ing. Tliis  is  best  accomplished  by  washing  it  out  with  a  clean  piece  of 
linen  liippcd  in  boric-acid  solution.  T)»e  recent  investigations  of  Kneise, 
which  have  shown  that  hscteria  are  present  in  thn  hucral  cavity  of  98  per 
cent  of  newly  bom  children,  and  that  streptococci  and  staphylococci  are 
not  infrequently  observed,  emphasize  the  necessity  for  care  in  this  di- 
rection. 

Artificial  Feeding. — Wlien  the  supply  of  mnthpr's  milk  is  defective, 
or  when  abnoriiialitics  of  the  nipples  or  constituKonal  diseases  render 
nursing  inadvisable,  artificial  feeding  most  be  resorted  to.    Numerous  so- 
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called  infant  foods  are  advertised  for  this  purpose,  but  most  of  them  are 
very  defective,  so  tliat  for  pnu'tioal  inn'ijoses  atw's  milk  in  some  furm 
is  iLe  ouly  availublu  guiisliLute  for  tliu  mother's  milk.  l'nfortuuatt.'ly, 
however,  it  diiTers  markedly  from  the  latter  in  composition,  and  under 
the  most  favourable  circumstaneea  in  only  an  imperfect  substitute  for  it. 
It  is  usually  slightly  acid  in  reaction,  and  has  a  specific  gravity  of  1.029 
to  1.033.  Its  averagf  composition  is;  pruteidSj^4  per  cent,  fats,  i  per  cent, 
sugar,  i.b  per  cent,  and  salts,  0.7  per  cent.  It  is  apparent,  therefore,  that 
it  obtains  less  fat  and  sugar,  ^d  more  proteid  material  and^Us  than 
motlipr''s  milk,  and  eonsefjurntly  rannot  be  used  in  its  nalunil  form,  but 
must  /irst  be  modified  in  some  way. 

If  the  child  is  healthy,  satisfuctory  resuEts  are  frequently  obtained 
by  diluting  cow's  milk  with  various  projioilioiis  of  water  and  adding  sugar. 
Suc^i  preparations  contain  aiipruxlniately  the  normal  amount  of  proteid 
material  aud  su^r,  but  are  lacking  in  fat.  In  hot  weather  the  mixture 
ghoiild  be  storilizftl,  Imt  in  cool  weal  her  this  proredure  U  unnecessary. 

Mjl'lififd  milk,  in  which  the  various  constituents  of  cow's  milk  can  be 
altered  at  will,  so  thai  theoretically,  at  least,  it  closely  approximates  mother's 
milk  in  composition,  promised  to  supply  us  with  nn  ideal  artificial  food, 
aud  in  many  respects  is  the  host  sidwtitute  for  breast  milk.  But  at  the 
same  time  it  differs  from  it  in  the  fact  that  its  proteid  material  is  far  leae 
digestible,  and,  when  coagulated  by  tlie  gastric  juice.fonns  a  thick,  dense 
coaguhim,  contrasting  unfavourably  with  the  fine  curd  formed  from  human 
milk.  It]  eniphiying  it,  therefore,  sinaller  quantities  of  pmteid  material 
must  be  pa'scribud  than  are  normally  present  in  breast  milk. 

The  space  at  our  disposal  is  too  limited  to  permit  us  to  take  up  the 
many  and  complieat(?rl  problems  connected  with  artificial  feeding.  For 
extended  information  upon  this  Kubjeet  the  n-ader  is  referred  to  the 
various  treatises  upon  riediatries.  There  are,  nevertheless,  two  points  to 
whidi  we  inuMt  re  fe  rename  I  y,  the.i;apacity_pf  the  stomach  and  the  fl'gccs- 
sity  for  training  the  child  lo  regular  habits,  no  matter  what  method  of 
feeduig  is  employed.  It  should  be  remembered  that  the  slniiiaeh  of  the 
newly  bom  child  is  \ery  sma[I.  and  that  1  ounce  will  fill  it  to  repletion 
for  the  first  few  clays  after  birth.  That  amounT  nT  ffuid,  therefore,  should 
nof  Tie" exceeded  for  the  first  few  days,  after  which  it  should  he  increased 
vor>'  gradually.  The  instructions  ns  to  the  fref[nency  and  manner  of  feed- 
ing, which  we  lia\'e  nlrea<]y  given,  applj'  equally  well  whether  the  child  is 
fed  fnuri  ihe  breast  or  (he  bottle,  and  too  great  stress  cannot  l>e  laid  upon 
their  rigid  observance. 
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MULTIPLE  PSEQ NANCY 


The  uterus  occasionally  cnntains  two  or  more  embryos;  thus,  accord- 
ing to  the  nuniher  prpst^ut  w*-  hiivc  a  twin,  triplet,  quadrupk't,  or  quintuplet 
pregiumcy. 

Vassalli  has  recorded  the  only  credible  instance  of  sextuplct  preg- 
nancy, but  even  his  case  has  been  subjected  to  eonsiilerablu  criticism.  On 
the  whole,  it  may  be  said  that  reports  of  the  birth  of  more  than  six  chil- 
dren at  a  single  labour  are  to  be  regarded  as  apocryphal,  although  many 
such  are  to  he  found  in  the  oldor  literature,  the  most  remarkahlc  lit'ing 
the  Hhine  logentl,  aecording  to  which  the  QountesaJJagenau  was  delivered 
of  3C5  embrj'oa  at  a  single  labour — manifestly  an  IjydntidifornLmQle. 

Frrquem-tf. — VVappaeus  found  that  more  than  one  child  was  horn  in 
1.17  per  cent  of  20,)lOU.tJUU  cases  of  labour  which  he  analyzed.  The  sta- 
tietics  of  Q.  Veil,  which  were  baaed  upon  13,000,000  cases  occurring  in 
Pnipnia,  showed  that  twins  occurred  once  in  RT*.  triplets  once  in  7.niO.  and 
quadruplets  once  in  371,lif5  labours.  Acciiriling  to  Afiraheau,  triph'ts  oc- 
cur more  frequently — once  in  6,500  cai»es. 

It  would  appear  that  multiple  pregnancy  is  more  common  in  cold  than. 
in  warm  climates.  This  statement  is  borne  out  by  the  statistics  of  Ber- 
tillan  and  ]^Iinibeau,  the  latter  stating  that  they  occur  once  in  41.8 
Labours  in  Russia,  as  compared  with  once  in  113.fi  labours  in  Spain.  Ac- 
cording to  Duncan,  twin  pregnancy  is  noted  most  frequently  in  multip- 
ane,  especially  between  the  twenty-fifth  and  twenty-ninth  years. 

It  has  been  estimated  that  in  C4  per.CfMit  of  tV  caacff  only^pf,  and 
in  3C  per  cent  both  sexes  are  represented.  Thus  Pinnrd.  in  ITiO  ohserva- 
tions.  found  that  both  children  were  males  in  Hi,  females  in  '1(J,  and  of 
difTcrcnt  sexea  in  58  easca. 

Mtinltygt). — Certain  individuals  appear  to  be  predisposed  towards  mul- 
tiple pregnancy,  since  it  is  not  unusual  for  the  same  woman  to  give  birth. 
to  twins  or  triplets  upon  several  occasions.    Tims  Peuch,  upon  analyzinji 
1,262  casee  of  twin  pregnancy,  found  that  IS  of  the  mothers  had  had  twiiuj 
twice,  3  thrice,  and  1  upon  4  occasions.     In  some  instances  mnltiplc  preg- 
nancy has  been  Vnown  to  occur  in  all  the  females  of  a  family  throughoni 
several  generations.    Mirabcau  ha*  pointed  out  that  an  hereditary  tendeut 
towards  triplet  pregnancies  was  recorded  in  13  out  of  the  75  cases  col-] 
lected  by  him.    This  was  particularly  marked  in  one  family^  in  which  trip»i 
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lets,  not  to  mention  twins,  had  occurred  one  or  more  times  in  five  succes- 
sive generatiuus. 

In  i^e  in&tunccs,  however,  t^is  tendency  appears  to  come  through 
the  father,  and  reference  is  frequently  made  to  the  somewhat  apcfcrj-plial 
cSBCr  of  the  Russian  peasant,  Wasilef,  who  had  87  children  by  2  wives, 
Ihe  first  having  hud  I  quadruplet,  7  triplet,  and  16  twin  pregnancies;  and 
the  second  3  triplet  and  G  twin  pregnancies. 

According  to  Hellin,  Pntellani,  and  Larger,  multiple  pregnancy  should 
be  regarded  aa  a  sign  of  degeueratiau,  and  represents  an  atavistic  rever- 
sion. The  first-nu-nfioned  authority  states  that  the  ovaries  of  women 
who  have  had  a  number  of  multiple  pregnsincies  contain  an  excessive 
number  of  ova,  hut  that  individual  ova  with  double  nuclei  are  very  rarely 
notctl.  According  to  this  vit-w,  tlie  condition  is  probably  due  to  the 
maturation  cadi  month  of  several  ova,  instead  of  one,  as  is  generally  the 
rule. 

Twin  pregnancy  may  result  either  from  the  fertilization  of  two  sepa- 
rate ova  or  of  a  single  ovum,  the  fii-at  giving  rise  to  thjujih.  and  the 
second  to  sittt/k  ovum  tuitis.  In  the  former  ease,  the  ova  may  come  from 
the  same  oir^i7-~or  one  from  each  ovary;  while 
in  rare  instanfe;*  both  may  originate  in  a  single 
follielc.  In  \hr  Intl'.T.  tli''  ovum  may  prL'sent 
two  distirfl  ^'-1  iiiiiial  \f:-i<  I'--,  i-ach  of  which  Im>- 
comea  ronverd'd  into  a  feitiale  jironucleua  and 
.undergoes  fertilization;  or  the  twins  may  result 
from  Hie  cleavage  "or  division  of  a  ^iggh;  embry- 
onic area,  or  from  double  gustnilazHlion  oT~(he 
bTastodtTmic  vpsiclc.  Sanitcr  ptatcs  that  in  triji- 
lcirpriJch^('y  the  children  are  usually  derived 
from  two  ova— one  from  one  and  two  from  the 
other — while  in  rare  eases,  one  of  which  he  has 
Htudii'd  jHTsonally.  all  three  children  are  derived 
from  a  single  ovum. 

The  existence  of  ova_wjth_double  Jiuclei  is 
indisputable,  Fran^jue,  TTerff,  Klirn,  and  others 
having  reported  undoubted  exanipU'i^  of  such  a 
condition.  Fig.  :i08  represents  an  ovum  of  this  character  observed  by  the 
author.  Whether,  however,  single  ovum  twins  aie  derived  from  such  ova, 
or  wheOieplK^  arc  line  fo  cleavage  of  an  ordinary  bfastodermic  vesicle, 
arc  question.'^  that  as  yet  have  not  been  decided,  and  whose  solution  offers 
great  diffroultics.  Tears  ago  Ablfebl  a<lvancc'd  the  latter  view,  which  lias 
lately  (l!HH)  \wpn  revived  by  Sobotta. 

It  is  w(?ll  known  that  cleavage  of  the  embrj-onie  area  can  be  produced 
experimentally  in  many  of  the  lower  animals,  and  Ahlfeld  and  Sobotta 
believe  that  similar  rhanges  may  occur  in  human  beings.  According  to 
this  view,  single-ovum  twins  are  clusely  related  to  the  so-called  double 
monsters.  Sobotta  is  inclined  to  believe  that  this  is  the  only  mode  of 
origin  of  this  elasa  of  twins,  as  he  consi<ler3  it  imposjiible  for  two  sper- 
matozoa to  enter  the  same  ovum  and  unite  with  two  female  pronuclei. 


Of  1,159  instances  of  twin  pregnancy  analyzed  by  AhlfcM,  977  were 
derived  from  two  ova  an<l  180  fnirii  a  single  ovum.  In  the  former  came 
thf  fhiklii'U  may  or  may  not  ha  uf  the  same  sex,  while  ui  tht*  laltur  tliey 
are  always  of  the  same  sex,  aiul  often  closely  resemble  one  another. 

Uefation  of  Plarcnttt  and  Meiiihranfs. — The  examination  of  the  placenta 
and  Uv-Uii  nienibnine^f  after  labour  UHually  enahlcs  one  to  detomiine  the 
mode  of  tjrigin  of  the  twins.  When  they  are  derived  from  a  sinL'U-  uvtnn 
there  is  a  siuifle  large  ploeenta  from  which  the  t^wo  pml>ilical  Qordj  come 
off;  but  wJien  thej'  are  developed  from  two  ova  there  are  URtially  ^vm 
Keparate  placeulu'.  although  oeea«ionally,  wlientneae  were  originally  insert- 
ed  flriir  imc  uuullK-c,-XIiuiFcontiguuiifi  ctl^STaay  fuse  togeihor,  tbus  giving 
rige  to  an  a|jf.jir.-ntly  ainglc  largepla'ce""'|  'T  whirh,  hnirpvar^  thpro  la  ^ 
cijniKxliM"^  lM*iuticu-tUt  circulaiiatLQl  the  two  twins. 

SjloiLbUi-jj'mjn  twins,  no  matter  whether  tbe  jjlacenta*  are  separate  or 
fused  together,  there  arc  t wq_c12_o rion s  and  two  amnions,  each  child  being 
enveloped  in  it,s  own  nienilirnnes.  Smgle-oaun  twins  posse,>w  only  a  ningh* 
^chorion,  l)ut,  aa  a  rule,  two  amnions,  for  the  reason  that  the  former  repre- 
sents the  wall  of  (lie  original  hlnstodcrmic  vesicle,  wliile  the  amnion  is 
more  directly  connected  with  Ibc  embryo  ilgflf.     Ijj^  rare  instancee  a 
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einglc  amnion  ig  fgand.  This  condition,  which  was  noted  in  3  of  Ahl-i 
feld's  1,157  cases,  isjtOtjrunary,  hut  results  from  perforation  of  the  parti-:^ 
tion  jLalLbetwcen-tbe  two  original  amniotic  cafUTes.  ~  ^ 

Tliia  arrangement  of  the  membranert  was  Viiown  to  Viardel  in  tbaJ 
eeventeenth  century,  who  stated  that  wlien  th<'  children  were  of  the  Mme 
8PX  they  were  nsunily  inclosed  in  a  singlu  amnion;  whereae  twins  of  different 
sexes  were  separated  by  a  partition  wall.     He  expressed  the  bcUef  that 
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Providence  took  this  moans  of  Roardin)?  their  morals  in  titero.  Sanitcr 
( 19i>I),  in  a  very  interesting  article,  has  cfirefully  studied  the  reltitioD  of  the 
fa'tal  nieinhranes  in  triplet  pregnancy. 

In  Btngle^ovum  twina  there  is  dways  a  certain  area  of  tho  placenta  in 
wUitli  UitTi  i>  aiiflst'omofiifl  Ix'twrrn  ttit^  two  vascular  systomSj  which  is 
never  [iiiMfil  111  the  fiiseil  ]ihiiti]l;i  <<i 
(loubii3-(>viijn  iwins.  This  ccindition  bus 
been  exhaustively  studied  by  Sehatz,  and 
oooasionally  lends  to  serious  consequences. 
Thus,  if  Bt  an  early  period  th»^  ]i(?art  ciE 
one  embryo  i»  considi-'rably  stronger  than 
that  of  the  other,  a  gradually  increasing 
area  of  the  communicating  jwrlion  of  the 
placenta  is  monopolized  by  the  f^mner.  so 
that  its  heaj-t  increases  nipidly  in  size, 
while  that  of  the  latter  receives  less 
and  less  blood  and  eventually  atrophies. 
Herein  is  to  be  fimnd  the  explannlioii 
oF  the  derirmiily  known  us^cartlin.  In 
sufh  cases  almost  the  entire  plaienlal  cir- 
culation is  utilized  by  tlie  normal  embryo, 
while  the  deformed  twin  receives  only 
enough  blood  to  nourish  ita  lower  ex- 
tremities. 

Not  iiifrequeutly  a  ^iffrrfrt*^  m  the 
strengtl*  of  the  two  hearts  leads  to  the 
production  of  hy^'rainnios  in  (juc  ovum. 
Tu  such  cases  it  is  bel i cved  that  t ho 
stmnger  heart  appropriates  an  ever-in- 
on^asing  share  nf  the  blood  from  the  pla- 
centa anil  undergoes  hypertrophy,  whieli 
is  fnllmvc'd  hy  an  abnornml  urinary  secre- 
tion and  a  consequent  increase  in  the 
qiiantity  of  amuintic  fluid. 

In  the  rare  inistanees  in  which  single- 
ovum  tuins  are  iiiclused  in  a  common  lun- 
nion.  their  umbilical  cords  may  become  so 
twisted  about  one  another  as  to  interfere 
with  the  cireulatiou  thmugh  Ihera.  and 
thus  lead  to  death  and  an  early  termina- 
tion of  pregnancy.  TTenuann.  in  ISIH, 
collected  Ifi  such  rases  from  the  liter- 
ature. 

Ordinarilv  in  douhlc-ovum  twin  preg- 
nancies   each    o\n]m    occupies,    roughly 

speaking,  one  half  of  the  uterus,  the  long  axis  being  directed  vertically. 
Occasionally,  however,  they  run  transversely,  so  that  one  fcotal  sac  comes 
to  He  above  the  other.    Under  such  circumstances  the  placenta  and  mem- 
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.a.,  douMc-ovum  twiii";  A.,  doable -ovnin 
iwiiin,  double  niGiabnncM.  aiuirlc  pIk- 
oonU;  c,  i>iii|;l«'i>vuiii  twin*,  one  cho- 
rion, two  Kmiiloiu,  Mitl  ont)  pbwooU. 
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branca  of  the  first  child  must  be  expellod  from  the  uterus  before  the  second 
child  con  be  born,  unless  the  latttr  can  make  its  way  past  them. 

Size  of  Vkiidren. — Generally  apeakitig, 
twins  are  smaller  and  weigh  Uy«  than  chil- 
dren resulting  from  simple  pregnancies, 
althou^cli  Uicir  conibiacd  weight  is  usually 
greater  tlum  that  of  a  single  child.  The 
smjiUer  size  may  be  considered  normal,  but 
in  some  instances  is  parti&lly  to  be  ex- 
plained by  the  fact  that  the  excessive  dis- 
tentinn  of  the  titenis  tends,  more  or  le«, 
to  prt'iiialurt*  labour,  so  that  the  twins  are 
often  born  several  weeks  before  maturity. 
Accordinjif  to  Kibemont-Uessaignes  this 
occurs  in  .S;i  per  cent  of  primi]>ane  and  75 
l>er  t-ent  of  muUijiara?. 

It  is  not  unusual  for  twins  to  diiTcr 
conpTdcrably  in  size  and  weight,  especially 
when  derived  from  a  aingle  o\'um.  Ahlfcld 
lias  rejjortud  three  cases  in  which  the  twins 
weighed,  respectively,  2,320  and  1,120, 
2.700  and  1,650,  and  l,fl30  and  790 
graniniea. 

Ill  dcHible-ovum  twin  pregnancy  it  is 
not  unusual  for  one  child  to  die  at  an  early 
perioH  and  be  expelled  from  the  uterus 
soon  Hft(?rMard,  while  the  other  may  go  on 
to  full  development.  More  frequently, 
however,  the  lead  fcctus  is  retained  until 
FtjL  »13.  the  end  of  pregnancy,  and  becomes  flat- 

tened out  and  partially  mummified,  being 
compressed  hetwcen  the  uterine  wall  and 
the  membranes  of  the  living  pliild^/a!^»< 
papyrartus  or  citmprtitxus  (Fig.  314). 

Superferurniatiiin  and  Superfartatifm. — 
The  consTfleration  of  the  diffei-enec  in  the 
weight  of  twins,  and  the  possibility  of  one 
l>cing  aborted,  while  the  other  develops 
until  full  term,  leads  np  to  the  question  of 
sujKTfecundntion  and  superfnotation.  By 
the  former  we  understand  the  fertilization 
of  two  ova  within  a  ah<irt  period  of  one 
another,  but  not  at  the  same  coitus;  where- 
ftTin  fbe  Tatter  several  montba  may  inter- 
vene. 

Superfccundation  is  &  well-recognised 

kimals.  sad  undoubtedly  occurs  in  human  be- 

ke  U*  detennine  its  frequency.     It  is  prob- 
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able  that  in  many  cases  the  two  ova  are  not  fertilized  at  the  same  coitus, 

but  this  can  bt;  tli-niuustratud  only  uuder  exceptional  circumstances.  In 
a  case  observed  at  the  Lariboisi^rc,  in  Paris,  the  woman  Imd  had  couuec- 
tion  with  a  white  aixd  a^colourcd,  man  respectively  within  a  short  period, 
and  was  d»^lTvered  of  twins,  one  of  which  was  wliite  and  the  other  a 
niulattD.  At  th*-'  Juhnw  Hopkins  Hospitjil  a  coloured  womiin  ^ve  birth 
tij  twins,  one  being  born  dead,  and  the  other  perfectly  healthy.  Dis- 
tinct evidences  of  sJ^»hitis  were  present  in  the  first  cliild  and  its  placenta, 
while  tlie  second  reniairu'd  pi'rfi'ctlv  well  some  months  after  its  delivery. 
On  questioning  the  patieut  it  was  ascertained  tliat  she  had  had  connection 
with  her  husband  and  another  man  within  a.  pcrind  of  a  few  days,  and  that 
the  former  was  under  treatment  for  syphilis  at  the  time. 

The  occurrence  of  super  ftr  tat  ion  lias  never  yet  been  clearly  cJemon- 
stratcd^  thoughitti  theurelical  possibiTUy  must  lie  admitted.  tliMierally 
speaking,  the  uterine  cavity  does  not  become  ccmipletcly  obliterated  tmtil 
the  decidua  reflexa  an<]  vera  fuse  together  at  the  end  of  the  third  month  of 
prej^naucy,  after  which 
superfwtation  is  out  of 
the  question;  but  prior 
to  that  i>erir>d  there  is 
no  tlic'oretieal  objection 
to  supposing;  that,  if 
ovulation  sliouhl  occur, 
an  ovum  mtjj;ht  tinil  its 
way  into  the  uterine 
cavity  and  there  !)■■ 
fertilized.  Still  ntori 
favourable  condition- 
wou!<l  be  alTorded  h\ 
a  \itcmfi  duplex. 

The  French  autlior- 
ities  consider  that  such 
an  event  has  been  con- 
chisively  demrmstratod, 
and  many  of  the  argu- 
ments which  have  been 
advanced  in  itj^  favour 

are  given  by  Tarnier.  On  the  other  hand,  most  English  and  German  au- 
thors are  somewhat  sceptical,  and,  wlule  admitting  its  theoretical  possi- 
bility, believe  that  the  majority  of  instances  put  under  this  category,  have 
been  due  either  to  the  abortion  of  one  twin  or  to  marked  inequality  of 
deveh)pment. 

Diatpiims. — It  often  happens  that  the  presence  of  twins  in  the  utenm 
is  unsnspoetetl  during  pregiuincy,  and  the  first  intimation  which  the  pliysi- 
cian  has  of  the  tnie  condition  is  aJfordcd  by  the  unusually  large  size  of  the 
uteruB  after  the  expulsion  of  the  first  child.  Despite  thifi  fact,  however, 
it  may  be  "said  that  such  siirprises  will  rarely  occur  in  the  practice  of  those 
who  take  the  trouble^o  nia^c  a  thorough  preliminary  examination. 
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TgyfgfaTB  BJzfl  of  the  abdomen  during  pregnancy  frequently  causes 
one  to  sui*[MH;t  thr  prt'wnct-  of  twinn.  though  iisually  it  will  he  found  to 
be  due  to  some  other  condition.  Thus,  owing  to  the  marked  relaxation 
of  the  abdominal  wallB  following  tlu?  birth  of  the  first  child,  women  preg- 
nant for  a  sernnd  time  often  think  that  they  will  give  birth  to  twins, 
alttiough,  as  a  matter  of  fact,  their  fears  are  gererally  without  foundation. 

Tlie  diajmofitic  means  at  our  disimstil  are  palimtiun,  auf^eultatioii,  and 
touch.  If  a  rtndtipli(:itjL-i>I  mrndl  pails  is  encountered  on  palpatitm,  the 
poi^ibitity  of  a  twin  pregnancy  should  alwaj-s  be  suspected  and  a  further 
examinattou  made  with  especial  reference  to  tliia  point.  Positive  evi- 
dencc  is  atTnrded  by  the  palpation  of  two  heads,  two  breeclu-s,  ana  two 
jij^gks";  or  at  Ua.-I  t<{'  one  l);i.-k  and  fuur  fu;tnl  poles.  The  detfct[an  ofil'i^'* 
ftvt^}  joTgg  is  imi  vijuduiivc,  for  the  reason  that  in  rare  iTisl^nces  a  suT)- 
Seritoneal  or  intrniimral  mynnia  may  simulate  the  heiid  of  a  child  and  thus 
give  rise  to  seritjiis  iliagnnstie  erroi-s, 

AjuicuUtttinn  oc<'asiouaUy  gives  most  valuable  information,  and  if  one 
can  distiuguifh  tMO  areas,  considerably  remoTed  from  one  another^^  in 
wliicli  a  fretal  heart  can  bo  heard,  twins  shniild  be  suspected;  hut  a.iKiaiiiye 
tl^agnosis  sljould  not  he  ma(l<!  unless  iliere  is  a  dilTereUce  of  at  leafil  10 
beats  per  minute  in  ihe  rate  nf  the  two  hcfirts,  the  sounds  being  counted 
for  at  least  a  minute  in  each  location. 

In  rare  instance-s  Taginal  touch  may  reveal  important  flhdingtt,  ae  it 
is  somelinu'8  possible  to  dlsting^utsh  through  a  iniu^enited  head  tlie  intact 
mend>raues.  or  a  prolapsed  and  pulseless  card  may  be  felt  through  the 
cervix,  while  auscultation  gives  positiye  evidence  of  the  pisaeucs  of  * 
living  ohild.  ~'  " 

Tlie  pi-esence  of  more  than  two  children  can.  be  predicted  vith  cer- 
taj^nty  only  under  very  exceptional  and  favmirahle  circnmstjinces,  although 
Ribeinonf-llessatgnes  reports  the  diagnosiH  of  triplets  during  pregnancy 
and  its  confirmation  at  the  time  of  labour. 

Course  of  Labour.— Wo  have  already  referred  to  the  abzmnnaL^uzc 
of  the  uterus  resnlflng  from  the  presence  of  twin^.  wliieb  may  be  still 
further  increaseil  by  hydranniiop  of  one  ovum.  This  may  give  rise  to 
considerable  discomfort,  tlie  i>atlent  suffering  markedly  from  dyspnoea, 
tyesflure  symptoms,  and  (pdema. 

Oeeasionally  the  extreme  stretching  of  the  uterus  may  lend  io  an 
early  dllatunon^of  the  cervix.  Thus,  in  one  instaiu'p.  I  fomid  the  cer- 
Tical  canal  completely  obliterated  and  the  os  extemnm  dilated  to  A  centi- 
metres three  weeks  before  the  onset  nf  labour,  lleferencc  has  already 
been  made  to  the  frequency  of  premature  eipulninn  in  these  eiises;  and  when 
labour  sets  in,  owing  to  the  ovcrdistontion  of  the  uterus,  the  pains  usually 
occur  at  long  intervals  and  arc  lacking  in  intensity,  so  that  the  birth  of 
the  first  child  is  often  markotlly  prolonged.  The  cord  of  this  child  should 
be  en t  between  double  ligatures,  as  failure  to  ligjifp  its  maternal  end  may 
lead  to  the  death  of  the  second  child  from  hiemorrhage  if  the  twins  are 
derived  from  a  single  omm. 

Generally  speaking,  the  mend)ranes  of  the  second  child  appear  at  the 
cervix  immediately  afterJLhe  first  ia  born  and  soon  rupture.     Its  expul- 
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BJon  Uittially  follows  the  first  within  half  an  hour,  75  per  cent  of  the 
cases  rollectoH  l»y  Kleiuwiiclitcr  occurrijig  within  thig  period;  white  in  the 
remaiuilui-  a  luiigur  Imie  t;lapsed — as  much  aa  twelve  hours  in  7  of  his 
cases.  A9_a  rule  it  may  be  f^aid  that  if  spontaneous  delivery  of  Ihe  second 
child  does  not  occur  within  half  an  hour  rnterforenoc  Ib  indicated. 

CIiamjra_in  jH)»'ilion  of  the  Bccoml  (■liil(E_nol-inIrtyiiieutly  ocair  dur- 
ing and  jufit  after  the  birth  of  the  first,  so  that  at  this  time  a  renewed 
examination  is  neocRsary 
in  onler  that  any  abnor- 
mality may  be  dptecteil 
and  the  jM'ojier  measures 
taken,  'llie  condition  of 
the  fcptal  heart  should 
attwrTm  carefully  watdii-d, 
and  deliverj-  immediately 
cITccted  if  it  becomes  ab- 
nonnal.  In  moat  cajea 
hiith  twins  pn'scnt  by  the 
vV'Hex,  tT]oti;.'h  nt>t  very 
fffivlyono  descends  by  the 
breech.  In  31(1  cases  an- 
alyzed by  Dipaul  and 
Tarnier.  the  following 
were  nuled:  Both  vertices 
in  131  cases;  vertex  and 
breech  in  81  cases:  breech 
and  vortex  in  t7  cjum^s; 
both  hreeehtfn  in  2il  ciiites; 
brifeeh  and  shoulder  in  4 
cOiM^;  vertex  and  face  in  4 
canes;  ntlu'r  <.-oinl>in}iCi(>ns 
occurring  in  a  suiuU  luun- 
ber  of  eases. 

As  a  rule  the  plarenia 
of  tlic  first  ehiUllrmuiiifi 
in^tlu  until  the  comple- 
tion of  labour^  but  in  i"are 
instances  it  may  become 
partly  or  completely  sepa- 
rated   and    jrive    rise    to 

hiemorrhage.  Under  these  circumstances  the  second  child  should  be  de- 
livered at  once. 

Owiuj^to  x>i^vious  overdisteutiou^  ihe,  uterus  Bot  uifrequently  fails 
to  conTriict  and  retract  satisfactorily  during  the  third  stage  of  labour, 
solhat  ahnomialities  in  the  placental  period  are  not  infrequent.  If_there 
is  any  tendency  toward  an  eicesaivolos*  of  blood,  the  obstetrician  should 
immediately  express  the  placenta  by  Cred^^s  method,  iiustead  of  waiting 
for  tho  fundus  to  rise  up.    Occasionally  the  area  of  placental  attachment 
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may  be  so  large  that  abnormalities  in  its  detachment  may  render  neces- 
sary its  inamial  reninvnl.  This  operatioDi  however,  should  not  be  n.«orted 
to  imless  urgently  indicated. 

The  dang^er  of  hipmorrhage  does  not  end  with  the  expulsion  of  the 
placenta,  as  the  utcrua  Hoinetirnea  relaxes  duriug  the  hour  inunudiately 
following.  Accordingly,  the  physician  should  remain  in  the  house  for 
some  time  after  the  completion  o£  labour  and  give  his  personal  tiupervision 
to  the  condition  o£  the  utBJ'us,  kneading  it  upon  the  &rsl  iniUcatioii  uf 
relaxation^  and  rc-<mXorcin);  it  by  the  hvpodermic  admim^tratiou  of  eyj^gt. 
Neglect  in  this  direction  has  sometimes  led  to  the  death  of  the  patient 
from  post-partum  ha'inorrhage. 

Owing  to  the  small  size^of  t!ip  children,  their  preseuting  parts  may 
both'TrtTCTUprio  enter  the  superior  strait  at  the  same  time  and  thus 
mutually  interfere  with  one  another.  This  complication  is  known  as 
CHJfi'itiVm,  and  may  (icrur  when  both  children  jtrescnt  by  the  vertex,  or 
wKen  one  presents  by  the  head  and  the  other  by  the  breech.  In  the 
first  case  an  attempt  should  be  made  to  push  up  the  presenting  part, 
which  is  less  distinctly  engagt^I,  and  then  deliver  Uio  other  chihl  rapidly. 
If  this  is  not  ]jossib]c,  the  whole  hand  should  be  inlroduL-ed  into  the 
utenis  and  the  condition  of  affairs  carefully  studied.    Occasionally  it  will 

be  found  advisable  to  apply  forceps 
to  tlie  uppcnnost  rhihl  and  attempt  to 
drag  it  past  the  other.  In  rare  in- 
stances craniotomy  upon  one  child 
may  be  indicalcd. 

Now  and  again  durtug  exiraction, 
when  the  first  child  presents  by  the 
breech  ainl  the  second  by  the  vertex, 
the  two  hciuls  may  become^  locked 
iu^  ajjove  the  superior  strait,  tliat  of 
the  second  fitting  in^o  the  neck  of 
the  first  child  and  making  its  deliv- 
ery impossible.  ITmk-r  such  circum- 
stances, if  the  head  of  (he  second 
child  cannot  be  dtsplacwl,  the  first 
eltild  should  hudi^'capitAled,  as  It  must 
inevitably  perish  during  any  attempt 
at  extraction ;  after  this  the  body 
should  be  brought  away  and  the  sec- 
ond child  then  delivered  by  forcepe. 

In  rare  instances  the  first  child 
nijiy^  present  tran.^verst'ly  and  be  strad- 
dled  by  the  second  in  such  a  manner  that  the  legs  of  the  latter  protrude 
from  the  cervix.  Traction  upon  them  will  serve  only  to  wedge  the  shoul- 
der of  the  other  child  more  firmly  inlo  the  pelvis  anil  give  rise  to  insuper- 
able difficulties.  The  proper  treatmenl  can  only  be  detennined  after 
most  careful  examlnntion  under  anirsthesia  with  the  entire  hand  in  the 
uterus,  as  the  second  cliild  cannot  be  born  until  the  delivery  of  the  first 
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has  been  effected.    The  condition  may  call  for  yereipn  or  decapitation, 
according  to  the  exigencies  of  the  individual  case. 
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OBSTETRIC    SURGERY 

C'HAFrKK  XIX 

lyDVCTIOy  OF  MiORTIOX  AXn  PREilATVRK  LABOUR— 
ACCOUCHEXENT  FORC£ 

Preparations  for  Obstetrical  Operations. — Owing  tn  (he  increa»e<1  ma- 
nipuUtion  williin  the  f^enerallve  tract  inciJi-nt  fu  an  ubstelrieal  o])pratioD, 
any  lack  of  oleanUiU'Ss  enljiiU  even  more  risk  than  in  the  case  of  normal 
hibour.  Accordingly,  the  iiiaiutpnanee  of  a  rigid  aseptic  k*chnii]ue  is  abso- 
lutely iiii|R'ralivt'. 

The  hands  of  thcjipotaior  and  hi^  assistants  should  be  thoroughly  pre- 
pared by  prolonged  scnibbing  with  a  nail-brush,  plenty  of  hot  water  and 


V 


"*! 
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green  soap  being  used,  alter  which  they  should  be  parsed  successively 
through  permtmganato  of  potasfiiura,  oxalic  acid,  and  bichloride  solutions, 
as  doficrihod  when  conxidering  the  conduct  of  a  normal  labour.     Tf  the 
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hands  have  recently  come  in  contact  with  septic  material,  or  if  the  patient 
bo  infected,  or  present  syplitlitjc  lesiont*  about  the*  vulva,  thin  rubbcr^dfives 
are  ni'cessarj*.  Under  other  circumstances  tliey  may  be  cinjiloycd  or  not, 
according  to  the  practice  of  the  oiwrator. 
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Flo.  818. — SaoiriMo  Patikxt  nni-KKXD  wrrii  Smim.  lh:i-MMia  I'kt; i-a tiAmuv  tu  OrtR^TiuM. 

A  sufllrit'nt  quantity  of  dressing^i.  towels,  gauze,  absorbent  cotton,  and 
lii^lures,  rHrofulIy  st<'riiiz4?(lln'forf'hiintl.  shnuhl  be  in  readiness.  All  ia- 
siriaupnis  should  be  i-cndcrcd  sterile  by  boiling  immediately  before  the 
op<>ratinn.  As  an  emollient,  vaseline,  which  baa  beeen  sterilized  by  boiling 
in  HTimll  jara,  will  flcrve  pver)*  puqjose. 

The  external  genitalia  are  thomughly  cleansed  with  frreon  soap  and 
hot  WHtcr,  riuRed  oft  with  Rtorile  water,  freely  irpifrated  with  a  l-ta-2,000 
bichloride  Holution.  and  finHlly  covered  with  a  towel  floaked  in  the  same, 
which  should  remain  in  place  until  tlic  optTatEon  is  begun.  If  the  pubic 
hairs  are  loutr  and  abundant  they  shonld  be  cut  short  with  acissorg  or  re- 
moved entirely  with  a  razor. 

If  the  woman  is  uninfected,  it  is  not  necessary  to  attempt  to  disinfect 
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the  vagina  by  means  of  antiseptic  irrigations  or  other  manipulations.  Bnt 
if  the  temperature  is  elevated,  or  the  patient  has  been  »ubjecte<l  to  re- 
peated examinations  or  attempts  at  delivery,  a  vsginal  douvlie  of  a  1-io- 
5^000  bichluridc  solution  may  lie  given. 

Obstetrical  operations,  with  the  exccptinftof  CVsKti^AjsectloiLaiuLsyni- 
physeotomy,  are  usually  uiiderUken  with  the  patient  in^UieJ^thotomy  posi- 
tion. As  the  ordinary  low  beds  now  in  use  are  very  inconvenient  for  the 
performance  of  an  operation^  it  is  advisable,  as  a  rule,  even  in  private 
practice,  to  place  tlie  patient  upon  a  narrow  table:  one  that  will  answer 
the  purpose  quite  satisfactorily  is  usually  to  be  found  in  every  kitchen. 
Anaesthesia  is  indispensable  for  all  but  the  simplest  o()erative  procedures, 
and  as^Boun  as  (he  patient  is  fully  under  its  intluence  her  buttocks  should 
be  brought  to  the  edge  of  the  table  and  her  logs  held  in  place  by  a  leg- 
holder.  If  a  table  is  not  available,  tlie  patient  should  be  placed  crosswise  in 
bed  with  her  buttocks  protruding  over  its  edge.  The  nightgo\t'n  should 
be  rolled  up  above  the  hips  to  avoid  soiling,  and  as  soon  as  the  external 
genitalia  have  been  prepared,  the  patient's  legs  flbould  be  encased  in  sterile 
stockings  made  especially  for  this  purpom?,  and  her  iilKlomen  and  buttodts 
covered  with  sterile  towels  in  such  a  manner  as  to  leave  only  the  genitalia 
exposed.  To  avoid  the  possibility  of  contamination  frfim  the  rectum,  it  is 
advisable  to  &rst  empty  tlie  lower  bowel  by  means  of  jin  enema,  and  then 
cover  the  anus  with  a  folded  sterilized  towel,  which  can  be  held  in  place 
by  a  strip  of  adliesive  plaster  pa^isod  over  the  buttocks,  after  which  a  spe- 
cially prepared  sterile  sheet  should  cover  everything  except  the  immediate 
field  of  opcnilitui. 

Induction  of  Abortion. — By  this  term  is  understood  the  arlificiaLier- 
mination  of  pregnancy  before  the  fa?tu8  haa  attained  viability — namely, 
prior  to  tUtt  twenty-eighth  week.  The  operation  dates  from  the  most  re- 
mote antiquity,  and  more  or  less  accurate  direi-tious  for  its  performance 
are  to  be  found  in  the  earliest  wTitings  upon  medicine.  It  was  so  exten- 
sively practiw-d  in  Home  that  we  find  it  repeatedly  referred  to  by  Plautus, 
Juvenal,  and  other  secular  writers  as  a  matter  of  every-day  occurrence. 
With  the  spread  of  ChriRtianity.  however,  it  c-ame  to  be  conaidered  as 
criminal,  except  M-hen  undertaken  as  a  last  resort  in  order  to  save  the  life 
of  the  mother;  and  we  now  draw  a  sharp  distinction  between  criminal  and 
therapeutic  abortion.  For  full  historical  details  the  reader  is  referred  to 
the  works  of  l^-vin  and  Brenning.  Brouardel  and  Kleinwachtcr. 

Indiaidtms. — Tlirce  groups  of  cases  may  offer  an  indication  for  the 
operation.  Thus  we  may  think  it  our  duty  to  induce  an  abortion:  (1)  As 
a  directjneans  of  saving  the  life  .Qjt_the  mother;  (2)  tq^do-sway  with  ft 
condition  which  may  threaten  her  life  if  gestation  continues:  and  (3)  to 
avoid  certain  dangers  whiili  may  supervene  if  pregnane}'  is  allowed  to 
progress  to  full  term. 

TTnder  no  elreumstancps  should  the  operation  be  undertaken  unless  ft 
careful  and  thorough  examination  has  demon.strated  that  the  patient  is 
in  a  most  serious  condition.  Her  statemi-nta  are  entitled  to  but  little 
weight,  and  the  decisinn  to  interfere  should  be  based  entirely  upon  objective 
symptoms  and  conditions.    Moreover,  the  operation  should  »'*YfitJbfl.3Uldf^ 
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token  wiihout  a  coasultaUuu  with  a  uecoad  pUy&ickn,  who  assumes  his  share 
of  the  responsibility.  This  precaution,  besides  securing  for  the  pntient 
adtlitional  advice,  will  protect  the  physician  from  a  possible  blackmailing 
on  the  part  of  unscrupuluus  persaiia. 

/  lu  the  first^  group,  the  bcst-re cognised  indication  for  tlie  operation  is 
^  present  when  the  vomiiinff  of  pref^nancy  is  uuuontro liable.  In  most  cnsca 
this  symptom  amounts  to  nothing  more  than  a  serious  annoyance,  and  can 
he  fflievwl  by  appropriate  niedieul  and  dietetic  measures,  m(ire  partimlarly 
by  the  temporary  employment  of  rectal  feeding;  but  now  and  apain  every 
attempt  will  prove  imavailing,  and  the  condition  hoeomes  so  serious  that 
the  patient  is  in  danger  of  glArvation  unless  promptly  relieved. 

Owing  to  the  fact  that  the  vomiting  of  pregnancy  usually  ceases  spon- 
taneously, or  becomes  better  under  treatment,  thei-e  is  a  natural  liesitancy 
on  the  part  of  the  pliyf>ician  t/O  interfere.  For  this  reason  the  oppration 
is  not  infrequently  postponed  until  the  condition  of  the  patient  has  hecnme 
so  serious  that  death  is  the  iuL'vitable  consiMjueuce  whether  ab<irtion  be 
induced  or  not.  Accordingly,  wlicn  all  food  is  vomit«d,  the  pntient-  is 
rapidly  becoming  emaciated,  and  the  pulse  is  Vfry  rapid,  there  should  be 
nn  hesltafion  as  to  the  propriety  of  interfcrencre,  and  radical  measure 
should  be  resorted  to  while  they  still  offer  a  I'easonable  chance  of  saving 
the  woman's  life.  Almost  every  year  I  see  onp  or  more  cases  In  which  pro- 
cnutinntion  has  led  to  the  death  of  tlie  patient. 

>j        The  iuduttiou  of  abortjuu  is  likewise   urgently  indh-Jited  when   the 

Iri^tcrine  contents  have  become  infected,  a_condil;ion  which  frequently  fol- 
lows attempts  at  criminal  abortion.  Under  snch  circumstanccfl,  if  the  fielus 
has  not  nlreaclv  sut't'unihpd  it  will  alinnat  certainly  die.  and  tlic  only  chance 
of  saving  the  woman's  life  lies  in  promptly  emptying  the  uterus  and  cleans- 
ing its  cavity. 

Fonoerly  it  was  believed  that  abortion  should  be  induced  for  incasr 
ccraiitm  (tf  the  retrofexed  prrfjnavf  viervs,  as  wrll  ns  m  the  nire  casea  of 
hcniia  of  that  organ,  inasmuch  as  death  is  the  usual  result  if  the  patii-nt 
be  left  to  herself.  At  present,  however,  better  rcfiiilts  are  obtained  in  the 
former  condition  by  performing  laparotomVi^frt'eln^  lhe_ii(.erus_rToni  ad- 
hesions and  i-e])lacing  it  in  a  normal  po.sition.  after  which  pregnancy  not 
infrequently  jmrsues  an  unintyrrupled  course. 
?  ^  Tn  the  second.  gro^P.  marker]  renal  insufficifttr}/  or  acute_n^phritis  may 

*•  necessitate  the  operation.  But  inasmuch  as  Bueh  conditions  usually  make 
their  appcaranec  «>nly  when  pregnancy  is  well  ndvancLtl,  they  will  be  con- 
sidered when  wc  take  up  the  induction  of  premature  labour. 

^  Disrnsfs  of  thf  nrutn,  such  as  hyclatJdiforrn  niolc  and  hydramiliiis.  ncca- 
sionaTTy  afTord  an  indication  for  the  operation.  \\'Tienevor  tlu-  fanner  con- 
ditinn  is  diagnosticated  the  uterus  should  be  emptied  at  once,  no  matter 
what  be  the  period  of  pregnancy,  as  under  such  circumstances  the  fmtus  is 
either  deail  or  very  imperfectly  developed,  and  if  the  diseased  chorion  be 
allowed  to  remain  in  tlie  uterus,  a  deciduoma  molignum — a  chorio-epithe- 
lioma — may  develop. 

/ti  Vterini^  lurmnrrluujf.   in   the  early  months  nf  pregnancy  is  generally  a 

~  eign  of  beginning  sponlaneoug  abortion,  but  if  the  loss  of  blood  continues 
S3 


340 


OBSTETRirS 


for  some  time  and  is  not  followed  by  expulsion  of  tHc  OTum,  the  nterns 
sliouM  be  cmjtiifd  by  o|H^mlivp  means.  Iial<T  in  pregnuncy  the  must  fre- 
quent cauBT-  of  Iiu'uiurrhim;*;  is  a  fjmlty  inipluntatiou  i>f  the  placenta^  par- 
ticularly placenta  pnovia..  and  under  such  circumstances  delivery  should 
be  cfTccted  as  soon  as  po*SLbli\  Tho  rariLiaiiefi  of  misaed  aboziwn,  in  which 
the  ovum  ia  retained  for  weeka  or  muutha  after  the  death  of  the  cmbrvo, 
deiiiimd  that  the  uterus  should  bo  emptied  as  soon  as  serious  symptoms 
appear. 

The  indications  in  the  thinl  group  are  afforded  by  markedly  eqntrgrted 
pehen  OP  tuiriour  rurtna1i'>N^.  ri>i-iiierly,  the  induction  of  abortion  at  an 
cftf  Fy  "pPTtCEil  ■wflS^ccinsM-ii'l  ju.-lifialjle  when  the  pelvis  was  so  contracted 
as  to  present  an  ahsnbih'  mdication  for  CiPftarean  section;  but  at  present, 
in  view  of  the  t-xcelleut  results  wliieh  atlencTITie  latter  operation,  this  view 
lias  been  modified.  The  same  applies  when  pro^ancy  is  complicftted 
by  the  presence;  of  uterim  myomnia  or  ovarian  ( ysts.  In  tlie  former  class  of 
cases,  if_the  sy7nptoras  are  urgent,  liysterectomj'  should  he  promptly  per- 
formed withouFre^pd  to  the  existence  of  pregnancy;  but  if  the  tumour 
promises  to  act  merely  as  a  mechanical  obstacle  to  labour,  pre^ancy  should 
be  allowed  to  po  nn  to  term,  and  CjBsarean  section  then  performod,  followed 
by  rt'tnoval  of  the  uterus. 

Ovarian  turtumn  eoniplicatinj?  projmancy  should  be  removed  by  lapa- 
rotomy as  Boon^  the  diap:no8ia  is  made.  In  many  such  cases  this  can 
be  done  without  cjiusing  interruption  of  the  pregnan^ry,  and  spontaneous 
delivery  will  w:eur  at  term. 

The  iiuiucUon  of  abortion  is  not  indicated  in  inaiiijnatit  growths, 
whether  they  affi'ct  the  uterus  or  adjacent  organs.  In  carcinoma  of  the 
cervix  the  treatinent  to  be  piirsuctl  dilfers  arconlinir  lo  circumstances.  If 
the  case  be  operable,  immediate  hysterectomy  is  indicated  without  repaid  to 
the  presence  of  prejrnancy;  but  if  the  dis^ease  has.  proprestJed  too  far  to  offer 
a  prospect  of  jK*nnanpnt  cure  after  operation,  gestation  should  be  allowed 
to,  continue  in  the  inteivsts  of  the  child,  wliieh  should  be  delivered  at 
term  by  tho  jirncedtiro  most  appropriate  to  the  particular  case. 

Methtiih  nf  ItHlurittff  Aboriton. — Oenenilly  speaking',  the  mctliildH  oLin.- 
dyciu£  abortion  vary  accordiiigj^  the  duration  uf  prciinancy.    In  the  first 

four  months  the  operation  can 
usually  be  completed  at  a  sin- 
gle sitftuj;,  whereas  between 
this  period  and  the  seventh 
month  the  methods  employed 

Vt:  8i»,-OoonEi.L-.  Dila«>».  ^"^  *'»**  induction  of  premature 

labour  are  more  approjiriate. 
In  the  first  period,  the  (^^rvix  should,  he  dilotcdauilidtntly  to  adiuit  at  least 
one  finger.  For  tliis  purpose  Goodell's  or  TTepar's  dilators  will  be  found  very 
convenient.  The  entire  hand,  anointed  with  sterile  vaseline,  is  then  intro- 
ducwl  into  the  vapina  and  the  index  finj^er  carried  up  into  the  uterine 
cavity;  while  the  other  hand,  placed  upon  the  abdomen,  forces  tho  uterus 
downward.  Wilh  the  fijiger  within  the  uterus  the  placenta  is  separated 
from  its  attach  niente,  after  which,  according  to  the  duration  of  pregnancy. 
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ttie  product  of  coaception  ifl  removed  entire  or  is  IimkeTi  up  into  small 
p^oeei^^wluch  can  ^^  ipW'JYrl  l\y  "^^^^  "^  «"  ithnrti.,..  ^r  uvuiii  forciips. 
"' 'ro_ailem;}t  to.cmpty  the  uterus  blindly  bj_mc'ans  rj{  a  curette  and 
ovum  fofLx-pe  i>t  aii-  nnwiHi-  p^-yce^qfL-.  inasinuch  a.-^  iiiiUiy  cjisis  aro  re- 
ported in  which  snch  operations  have  caused  perforation.  Still  more  fre- 
quently larger  or  smaller  por- 
tions of  the  plac^enU  an;  U>ft 
behind  in  the  uterus,  giving  rise 
by  tfioir  presence  to  serious  ha-m- 
orrhagc  and  occasionally  io  infec- 
tion. Accordingly,  one  can  nRver  feel  sure  that  tite  operation  ia  complete 
unless  one  or  more  fiiigerfi  have  been  introdm-ed  iii(»  the  utL'riis  and  care- 
fully palpated  its  interior. 

in  rare  cases  the  cen'ix  may  be  eo  resistant  as  to  render  rapid  dilatation 
impossible.  Under  such  circumstances  a  strip  of  sterile  gauze  ahould  be 
tiglitly  paekeil  into  Ihe  ranal  and  the  va^'ina  firmly  tamponed  with  the 
sanio  material.  Ualf-drachni  doR-s  of  trgot  should  tlien  be  administered 
every  four  hours.  Wlien  the  pack  is  removed  at  the  end  of  twenty-four 
houi-a  the  entire  nvum  will  frequently  follow  it;  while  in  other  cases  the 
Cervix  will  \ie  sufficiently  softened  to  jjermit  the  introduction  of  the  linger, 
or  at  len'it  of  its  dilatation  with  a  suitable  instrument.  The  employment 
of  a  laminaria  tent  has  been  recommended  by  many  aiitliDrities  in  phice  of 
the  pack,  but  in  my  opinion  its  use  adds  aomrwhat  to  the  risk  of  infection. 

Absytion  IS  sometimes  indueed  by  pcrforaLing  the  membraucs  with  a 
sterile  .soimd  and  allowing  the  liquor  amnil  to  drain  ofT.  The  desin^l  rpsult, 
however,  does  not  ahvjiy.-s  fnllaw  this  iiianceuvre.  and  it  frequently  beeomea 
neceesary  to  supplement  it  by  one  of  the  procedures  just  described. 

Prognosis. — The  prognosis  varies  according  to  the  indication  for  which 
the  operation  is  undertaken,  but  with  the  patient  in  fairly  gooil  eondition 
Batisfiirtnry  results  shnnld  always  fcdiow,  provided  a  rigid  aseptic  technique 
is  observed. 

Induction  of  Premature  Labour. — By  this  term  we  designate  the  arti- 
ficial terminatinn  of  pregnancy  after  the  £hiid--baaicat:lied  tlie  puriod  o£ 
xiability — tliat  is.  after  the  twenty-eighth  week.  The  operation  was  per- 
formed by  (luillemeaii,  Mauriceau,  Justine  Sicgemundin,  and  others  in 
isolated  eases  for  haemorrhage,  hut.  aceording  to  Penman,  it  was  not  gen- 
erally ndvneated  until  ITfiR,  when  n  conferentH;  of  phyf'teians  was  held  in 
lyondan  to  devise  means  for  dning  awav  wills  the  frightful  mortality  fol- 
lo^ving  f'n'sarenn  section  for  contracted  pelves. 

I ndicniintfx. — The  indications  For  the  operalion  are  t^'ojfold :  to  nbviat*! 
the  dangers  attending  delivery  at  term  through  a  contracted  pelvis,  and 
to  .tnve  thf^  life  of  the  motJier  when  seriously  thrcatene<l  by  some  disease 
f_rom  which  she  may  he  suffering,  ctcjm-account  of  some  pathological  con- 
dition  existing  jn  the  ovnm. 

In  ropJrgrlffI_ji('hrs  premature  labour  is  induced  with  the  idea  that 
the  imperfectly  developed  child  will  be  bom  more  readily  than  at  term. 
This  view  is  undoubtedly  correct,  and  if  the  welfare  of  the  mother  alone 
were  conccnaed  tlie  operation  should  be  undertaken  in  all  cases.    On  the 


other  hand,  the  interests  of  the  child  are  entitled  to  some  conBideration. 
We  know  tliat  labour  will  be  ejiaier  ttie  parlicr  th*;  appration  is  iM-Tformed, 
but  it  miiat  be  remembered  that  the  child  will  be  less  liable  to  sumvc  it,  and 
even  if  baru  alive  its  cliances  of  succumbing  to  accidental  causes  after  its 
birth  will  be  proportionately  greater.  Inasmuch,  then,  as  the  laler  the 
operation  the  better  the  oullnok  so  far  an  the  child  ift  coiu'craed,  the  induc- 
tion of  premature  labour  sliould  uot  be  attempted  before  the  tliirtv-^ourth, 
ami  preferably  uot  before  the  thirty-sixth,  week  of  pregTiancy. 

The  question  ns,  to  the  propriety  of  the  operation  ha*  given  rise  to  an 
extensive  literature.  At  the  International  Medit-'a!  Congress  of  1890,  held 
in  Berlin,  it  was  cue  of  the  chief  eubjcets  imder  discussion.  On  that  occa- 
sion Parrin,  Macan,  Calderini,  Itohm,  Leopold,  Lbhlein,  and  others  spoke 
upon  the  subject,  and  in  the  end  it  wb»  agreed,  Sanger  only  dissenting,  that 
the  operation  wa.s  indicated  in  generally  contracted  pelves  with  a  con- 
jugata  vera  varying  from  7.5  to  9  centimetrefl.  an<l  in  fiat  pelves  with  a  con- 
jugata  vera  of  7  centimetres  or  moi-e,  and  fthould  be  performed  as  late  in 
pregnancy  as  possible,  preferably  about  the  thirty-sixth  week. 

The  principal  diilicuUy  connected  with  the  operation  is  to  choo.**  the 
correct  time  for  its  performance,  since  we  are  unable  to  determine  aecn- 
rately  t1te  size  of  the  child's  head.  The  methods  of  Miiller,  Ahlfeld,  and 
othera.  to  which  reference  will  be  made  iu  the  cbapier  upou  ilio  treatment 
of  contracted  pelves,  do  not  lead  to  very  accurate  results,  so  that  omng 
to  the  desire  of  postponing  the  operation  until  the  latest  possible  moment, 
it  is  frequently  not  undertaken  until  the  ehihl's  head  has  attained  such  pro- 
portions as  to  render  its  passage  through  the  ])elvis  dinicLiU  or  impugsible. 

The  results  obtained  are  extremely  satisfac-tory  so  far  as  the  mother  is 
concpmed,  the  maternal  mortality  being  only  1.03  per  cent  in  391  opera- 
lions  perfonneil  by  Ahlffld,  Bar,  Ijeapohl.  and  Pinard.  On  the  other  hand, 
the  fcctal  mortality  is  relatively  high,  varying  from  4.5  («  13  per  cent,  ac- 
cord ingio~tTie  Btatistics  from  various  lying-in  hospitals.  Kleinwachter, 
after  an  exhaustive  study  of  the  subject,  concludes  that  7H.3  per  cent  of  the 
children  arc  bom  alive,  but  that  many  of  tlieni  die  soon  after  birth,  and 
only  60.4  per  cent  leave  the  hos])ital  in  good  condition.  Accor^ling  to  the«e 
fignres,  then,  the  net  mortality  would  be  3fl.B  per  cent;  but  wlien  we  eon- 
sider  that  most  careful  nursing  and  appropriate  feeiling  are  afterward 
necessary,  it  is  apparent  that  no  inconsidenible  ))(>rtio(i  of  the  childn-n 
dismissed  from  the  hospital  in  good  condition  must  inevitably  perish  within 
the  first  year,  and  it  ia  hardly  an  exaggeration  to  state  that  hardly  one  third 
of  those  bom  sun'ive  that  period.  It  would  therefore  appear  that  the  ulti- 
mate results,  so  far  as  the  children  are  concerned,  are  so  poor  as  not  to  com- 
mend the  operation  to  favourable  consideration. 

In  this  conneclicn,  it  is  important  not  to  lose  sight  of  the  fact  that,  prac- 
tically 70  per  cent  of  all  labours  occurring  in  contracted  pelves  end  with- 
out artificial  aid,  and  that  it  is  extremely  difficult  in  the  Hegrccp  of  contrac- 
tion under  consideration  to  foretell  in  a  given  case  whetiier  sjtontaneous  de- 
livery will  occur  or  not.  Personally  T  have  had  a  gross  fa?tal  mortality  of 
only  1-1  per  cent  in  a  series  of  27R  cases  of  contracted  pelves  in  which  pre- 
mature labour  was  not  induced,  and  these  figures,  when  taken  in  connection 
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with  those  of  others,  are  certainly  not  in  favour  of  the  operation.  Moreover, 
if  the  ruUm  laid  tlowu  in  tJit!  chapter  on  th«  trealmeiit  of  labour  com- 
plicated by  contracted  pt-lvL-s  be  followed,  and  Cajsarcau  section  promptly 
performed  when  indicated^  the  fatal  mortality  should  be  practically  noth- 
ing, or  at  least  not  much  greater  than  witli  normal  pelves. 

At  present  Pinard  considers  tht  induction  of  labour  no  longer  justi- 
iitthle,  and  advocates  allowing  all  cnsos  to  go  on  to  term,  wlien  ^vrnpliyse- 
otoiny  is  performed  if  necessary.  Bar,  who  has  had  a  largo  experience  with 
the  induction  of  premature  labour,  has  likewise  abandoned  it,  and  recom- 
mends the  performance  of  Cjpsarcan  section  at  term  if  sponUneous  deliv- 
ery does  not  occur.  So  far  as  my  own  experience  goes,  }^  am  ht^artily  in 
acconLwjth_thiaJa«i  authority,  and  believe  that  this  practice  would  effect 
the  saving  of  nearly  all  the  children;  whereiui  by  the  induction  of  premature 
labour  a  much  Fmaller  number  will  be  broujjht  into  the  world  alive,  many 
of  whom  are  doomed  to  certain  deatli  or  to  lifelong  afflictions. 

At  the  jin'sent  timp,  then,  it  seems  to  me  that  the  only  rational  indica- 
tion 7ur  the  iuducfiun  of  preuiature  labour,  so  far  as  eoncemB  the  exifitence 
of  disproportion  between  the  size  of  the  liea3  aucTtbe  peHTs,  fa  aftonled  by 
the  rare  ea-ses  mwhich  the  pelvis  is  normal  but  the  child  abnorranlly  large, 
owing  either  to  excrasive  development  or  to  an  undue  prolongation  of  prog- 
n&acy.  If  such  a  condition  be  diaj^nosed  gome  WL*ck»  befoix'  labour,  the 
qperation.'M  ciMriy  jndigjtgdj  parllcularly  in  multiparous  women  who  have 
repeatedly  given  nfftKfo  very  large  dead  children. 

The  most  usual  indication  for  the  operation,  however,  is  afforded  by 
r,  diseases  which  threaten  the  life  of  the  mother,  while  at  the  same  time 

tKere  exists  a  probability  of  cure  after  the  termination  of  gestation.  This 
is  particularly  true  in  those  cases  of  (nxmnia  or  arnte  mphriiis  comjilieat- 
ing  pregnancy,  which  show  no  tendency  to  siibaide  in  spite  of  appropriate 
trratment.  Experience  teaches  that  under  such  circumstances,  even  if 
pregnancy  be  allowed  to  continue,  premature  labour  frequently  occurs  spon- 
taneously, when  a  large  proportion  of  the  chihlren  are  bom  dead,  or,  if 
alive,  very  impenfectly  developed.  Moreover,  one  sliould  also  take  into 
consideration  tlie  possibility  Ihat  the  renal  changes  may  become  chronic. 
Accordingly,  if  alarming  symptoms  supervene,  labour  should  be  induced  at 
any  period  of  pregnancy  without  too  conservative  a  regard  for  the  life  of 
the  child. 

In  patients  presenting  nephritic  symptoms,  the  total^amount  of  albumin 
ftndj;re6_contained  in  the  twenty-four  hours'  urine  ghould  be  determined 
jaily.  and  whenever  there  is  a  steady  increase  in  the  amount  of  albumin 
anS  a  cnrrespondiag  decrease  in  the  amount  of  urea,  in  spite  of  appro- 
priate treatment,  labour  should  be  indneed  in  the  hope  of  preventing  the 
onset  of  eclampsia.  If  eclampsia  siipervenea,  pregnancy  should  be  tcrml- 
oated  as  soon  as  possible  by  arcnitcheineni  forcfj  if  the  condition  of  the  cervix 
permits;  but  if  this  procedure  promises  to  lie  very  difficult  delivery  should 
be  effected  by  slower  and  le-^w  violent  means. 

Cardinr  Jrahns  occasionally  dcinunil  the  induction  of  premature  labour, 
but  thi.s"sliould  be  regflctfid  to  ^nly  in  cawB  of  broken  compensation  whijh 
do  not  yield  to  appropriate  treatment.. 
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From  the  time  of  D'Outrepont  (1828),  it  liaa  bnen  rpcommeniled  that 
^  &e  operation  ha  uiuk'rlnkcu  iu  Llie  mlereets  of  the  fliiM  in  tl»f  rare  cases 
^  of  if^ercuhsis  in  wliich  the  coiViTinon  of  the  mother  ia  so  sehoits  a:*  to 
PMkeit  probable  that^lte  will  not  live  iinlH  lenn. 

Sponiaueous  mternipTion  nf  prt'gnaiitry  fruqucntly  occurs  during  the 
course  of  the  acute  iufcctiou^  Jiacafics — pneiunonia,  typhoid  fever,  etc. — 
but  iuasiuueh  as  experience  has  shown  that  it  nialyriully  increat-es  the  risks 
to  the  mother,  the  induction_at  prctmilurc  labour  i.s  coutra-inilicaleil. 

In  rare  intttanee^  a  jj^'ueral  [jcripheral  neuritis  may  so  endanger  the  life 
of  the  mother  as  to  call  for  interference.  Ijopage  and  Satnion  (1901)  re- 
ported a  ca.«c  of  iilooIioUe  origin  in  which  the  induction  of  labour  was  fol- 
lowed by  most  happy  re.sidts. 

The  Uiilder  fornis  of  ci^rca  complicating  pre^rnancy  are  usually  readily 
^  amenable  to  treatment,  but  when  the  disease  assumes  a  grave  type  it  is  at- 
tended wit]j  great  danger,  the  maternal  nu)rtality,  according  to  Fehling, 
being  3ti  per  cent.  Therefore,  Ujiie  patient  appears  to  be  in  serious -daijgcr, 
premature  delivery  should  be  brought  about,  as  experience  has  shown  that 
the  emptying-  of  the  uterus  is  usually  followed  by  markeil  ImprovemenL 
(^  In  patients  eufFering  from  </{«//?/«■«,  gestation  soitietinieB  exerts  a  very 
deleterious  influence  upon  the  course  of  the  disease.  .Accordingly,  if  the 
p^Uent^g. condition  beromea  alarming,  UlH>ur  should  be  induced.  In  the 
majority  of  cases,  however,  the  eo-calleil  diabetes  of  pregnancy  is  merely  a 
lactosuria  which  is  not  likely  to  be  attendeil  by  serious  symptoms,  the  pa- 
tients being  spontaneously  delivered  of  healthy  cliildren  at  term. 

Ar<ri»rding  to  (Jruefi!  and  otlu-rs,  the  occurrence  4)f  pregnaney  in  patient*! 
Q)  guffering  from  jicrtiicious  a^o'riiia  nr  leuktemia  adds  markedly  to  the  gravity 
of  the  condition,  so  that  fn  oeeasional  cases  the  induction  of  premature 
labour  may  be  indicatetl. 

In  rare  instances  in  patients  suffering  from  pyelitis,  tlie  pregnant  utei-us 
may  eo  compress  tlie  ureter  as  to  cause  a  damming  hack  of  the  purulent  dis- 
^  charge,  and  thus  give  rise  to  a  pyelo-nejihriii.t.  I'nder  Bueh  circumsta-ncea 
the  induction  of  premature  labour  is  indicated.  In  two  cases  recently  under 
my  care,  Interferenee  was  followed  by  surprisingly  good  results,  the  patients 
Tecovering  without  further  treatment. 

Many  authors  recommend  the  induction  of  premature  lalmur  when 
pregnancy  is  complicated  by  uferint  nr  ovarian  fumourfi.  nr  bv  malignant 
disease  of  the  uterus  or  rectum  which  woitld  ofTer  an  insuperable  obstacle 
to  the  birth  of  u  full-term  cliild.  At  the  present  day,  however,  the  opera- 
tion can  hardly  be  considered  justifiable.  What  has  already  been  said  in 
connection  with  the  induction  of  abortion  under  similar  conditions,  also 
holds  go™l  here. 
(*ff  In  ht/draitinios.  when  the  abdomen  is  so  distended  as  to  seriously 
threaten  the  life  of  the  patient,  pregnancy  should  be  terminated  without  too 
much  rpgard  for  the  preservatiim  of  the  child,  as  in  manv  cases  it  is  so  poorly 
developed  as  to  have  but  little  chance  of  living,  even  if  born  at  full  term. 

In  cases  of  hyiUilitUform  mole  olanning  symptoms  usually  come  on  be- 
fore the  ftptus  is  viable;  but  even  should  the  twenty-eighth  week  be  safely 
passed  the  immediate  termination  of  pregnancy  is  imperatively  demanded. 
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Whunever  c^ifgfi^  fp^^  ^  pufiitivGly  diagnoaed,  the  termination  of 
pregnuDL-y  is  urjrcntly  indicated,  as  it  is  impossible  to  predict  at  what 
moment  uterine  eonti^ions  may  come  on  and  give  rise  to  profuse  or  even 
fatal  haemorrhage. 

Jn  rare  cases  of  hahiiual  deaih  of  tJi»  fa-t*ui  in  the  later  months  of 
prcffnancy."  when~not  due  to  sypliilis  or  roial  disease,  the  induction  of 
premature  l.'ilxmr  has  hi'tm  rpctnninitndt-d  at  a  time  slightly  antt^rior  to 
that  at  whjeli  fu-tal  dL-aih  has  ocourred  in  previous  pre>aiancies,  in  the 
hope  that  a  living-  child  may  be  ohtained.  In  such  cases  tlie  operation  may 
be  nndertJiken  if  Ih*-  parents  are  extremely  aiixioua  for  a  living  child, 
although  in  no  instance  should  a  positive  assurance  of  success  be  lieU  out 
to  them. 

Prognosis. — As  far  as  the  jjmt-ln^r  is  concerned,  the  prognosis  of  the 
indut^tion  of  prciiialure  labour  is  excellent,  provided  a  rigoroits  aseptic 
technique  is  obsci-ved  and  her  physical  condition  ia  not  critical  at  the  lime 
of  the  operjition. 

The  prognosis  for  the  tluldjlfipfillds,  of  course,  upon  the  degree  of  ita 
development,  as  well  as  upon  the  patUologieal  condition  fur  which  the  opera- 
tion is  undertaken,  (xenernlly  ppeaking,  in  the  case  of  cliihlren  horn  before 
the  jJurty-second  week  the  chances  of  survivinff  are  verj'  small.,  especitdly 
when  nephritis  or  hydraninios  affords  the  indication  for  interference. 

Methods  of  Indudng  Premature  Lahour. — The  simplest  method — that  of 
Scheelc — consists  in  perforating  the  memtiraries  with  a  sharp  instrument 
and  allowing  the  amniotic  fluid  to  drain  ofT.  Th<'  rt^jults,  hawcverj  arc  un- 
certain, so  that  the  procedure  is  applicable  only  in  a  very  limited  number 
of  cases,  more  especially  in  bydramaios  and  occasionally  in  placenta  pnevia. 

In  the  method  moftt  usnall^y  employed — that  of  Krause — a  bmigi_e  is  in- 
tnidurcd  between  the  menibrau.es  and  the  uterine  wall.  In  carrying  out 
this  procedure  the  patient  is  jihiced  in  the  dorsal  or  Siuks's  position,  and  the 
external  genitalia  carefully  disinfected.  The  cenix  is  then  brought  into 
view  by  moans  nf  a  speculum,  and  a  sterilized  bougie  passed  through  it  and 
gently  carried  high  up  into  the  ulcrinc  cavity,  between  tlie  membranes  and 
the  uterine  wall.  In  place  of  the  bougie,  1  prefer  a  thick-walled,  rubber 
catheter,  8  to  10  millimetres  in  diameter,  which  can  be  readily  sterilizoil  by 
boiling.  It  should  be  introduced  by  means  of  a  copper  stylet,  which  is 
withdrawn  after  the  catheter  U  in  place. 

The  only  objection  to  Krausc's  methott-iS-itSJuncertaiBty.  In  many 
cases  the  intrtwlurtinn  of  a  single  catheter  is  followed  by  uterine  contrac- 
tions within  a  few  hours,  which  lead  to  the  exj)u!sion  of  the  fcelus  after 
a  longer  or  shortor  period.  Not  infrequently,  however,  twenty-fonr  hoairs 
or  more  may  elapse  withoul  the  appearance  of  pains.  Fnder  such  circum- 
stances a  second  calheler  should  hi'  iiitrodueed,  to  be  followed  by  a  third  if 
necessary,  after  the  lapse  of  a  similar  period.  Jn  rare  instances  even  then 
the  desired  result  is  not  accomplished,  and  it  becomes  npcessary  to  termi- 
nate pregnancy  in  some  other  manner.  But  for  the  general  practitioner. 
when  haste  is  not  essential,  this  is  the  safest  and  best  method  of  procedure. 

More  certain  and  rapid  results  are  obtained  by  the  use  of  the  btdloon 
pfChompetitt  de^Ribes.    This  is  a  conical  nibber  bag  witli  a  capacity  of  400 
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or  500  cubic  centimetres,  from  one  end  of  which  extends  a  thick  rubber 

tube  provided  with  a  atop-cock.     The  patient  having  been  placed  in  the 

dorsal  or  Siuin's  puiiitioa^  the  cervix  is  brought  into  view. 

If  its  lumen  is  1.5  centimetre  in  diameter  the  bag  can 

l>c    passed   through    it   without    difficulty,   but    if 

sniiiller  it  should  be  dilated  up  to  that  size  by 

means  of  a  (lOodcU  or  other  suitable  dilator. 

The  bag,  whiuh  has  been  eterilized  by  boiling, 

is  then  tightly  rolled  into  a  cylinder,  seized 
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Mrith  an  appropriately  shaped  forcepe, 
thickly  smeared  with  eterile  vaseline, 
introduced  into  the  lower  uterine  twg- 
ment,  and  then  pumpctl  full  of  sterile 
sail  solution.  Within  a  few  hours  it  usually  so  irritates  the  uterus  as  to 
induce  pontractions  which  soon  lead  to  dilatation  of  the  cervix  and  the  ex- 
pulsion of  the  bag,  after  which  the  child  can  be  extracted  or  labour  allowed 
to  end  sponlaucouRly,  according  to  the  exigencies  of  th4!  ease.  Where  great 
haste  is  necessary,  the  dilatation  may  be  accelerated  by  attaching  a  weight 
tn  the  end  of  the  tube  and  allowing  it  to  hang  over  the  foot  of  tlie  bed. 
This  method  gives  verj-  satisfactory  results,  though  it  is  evident  that  the 
introduction  of  the  large  bag  into  the  lower  uterine  segment  must  displace 
the  presenting  part,  and  occasionally  give  rise  to  mal presentations. 
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Tamier'aJJTj/a/ewr-uicrin— a  thin-walled  rubber  bag  3  or  4  centimetres 
in  diameter — and  Barnes's  fiddle-bags  are  based  upon  the  same  principle, 
but  their  smaller  size  renders  them  much  lew  effieient  irritnnt-s. 

In  |dacenta  pnevia,  more  particularly  when  the  cervix  ie  but  slightly 
dilated,  the  use  of  a' sterile  tampon  may  be  attended  by  mo.<!t  excellent  re- 
sidts.  Tn  such  rase*',  under  the  most  rigid  a-^eptie  prccjintions,  the  end  of 
a  sterilized  4-inch  roller  gauze  bandage  is  tightly  [>afk(;<l  into  tJie  (wrvical 
canal  by  means  of  a  uterine  dressing  forceps,  after  which  the  vagina  is  firmly 
and  tightly  packed  with  the  same  material.  The  pack  should  not  be  allowed 
to  remain  in  place  for  more  than  (wclvt-  or  at  moat  twenty-four  hours, 
and  on  its  removal  at  the  expiration  of  that  period  the  cervix  will  be  found 
completely  dilated,  or  at  least  sufiiciently  so  to  permit  of  other  manccnTTCS. 


Numerous  other  methods  for  the  induction  of  premature  labour  have 
been  suggested  from  time  to  time,  amon^  which  may  be  mentioned  tluit  of 
Cohen.  This  consisted  in  the  iujectioa  of  300  to  300  cubic  ceuiimetrea  of 
^ia  piciif  between  the  uterine  wall  and  the  membraues.  Other  writers 
have  substituted  various  fluids.  Thus,  in  181)1,  Pclzer  suggested  the  use  of 
100  cubic  centimetres  of  sterile  glycerine,  wliich  promptly  gives  rise  to 
uterine  contractions.  Its  employment,  however,  is  not  to  be  recommended, 
as  it  is  occ^a^i glial ly  followed  by  sei'ious  syiiiptoms  of  intu.xieation,  hicmo- 
globinuria,  albuminuria,  elevation  of  temperature,  cyanosis,  anci  occasion- 
ally by  death.    Pfannenstiel  was  the  first  to  call  attention  to  these  dangers. 
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and  his  warning  lias  boen  re-enforced  by  similar  experiences  in  the  practice 
of  ulher  writers.  Full  detailii  n'speeting  the  various  nthrr  methods  sug- 
gested far  the  induction  of  prenialure  labour  will  be  found  in  the  mono- 
graphs tyf  KI('inwJi(  liter  and  Fieux. 

Accouchement  Forc£. — By  this  te7-ni  is  understood  the  forcible  dilatation 
of  the  intact  or  partially  dilated  cervix,  followed  by  vtrrsion  and  extraction 
of  the  child.  In  pre-antiseptic  times  the  operation  was  so  uuiversallv  fol- 
lowed ^y  mfection  that  it  fell  into  deserved  disrepute;  but  at  the  present 
day  it  has  been  rehabilitated,  and  when  properly  performed  under  suitable 
conditions  has  been  the  means  of  saving  many  lives. 


Ounerally  speaking,  if  the  cervii  be  firm  anrl  ban!  and  the  canal  not 
obliterated,  the  operation  is  apt  to  be  vei^  diHicull  and  occasionally  im- 
possible, while  at  the  s&me  time  it  ':»  attended  with  conHlderable  risk  tu  the 
mother.  On  thf  other  hand,  when  the  cervix  is  soft  and  the  internal  os  par- 
tially dilated,  llie  operation  is  readily  perfonncd,  and  is  followed  by  most 
Botisfactory  results.  As  a  general  rule,  it  is  more  diflicult  in  prlnnparoua 
than  in  muUiparous  women. 

hidicatwnx. — In  thiw  country  the  most  usual  indication  for  accxmche- 
mcni  forci  is  tlircatcaciLor  tiftMnl  ^^f'""^pflia,  Occasionally  it  becomes  necea- 
sary  in  cotti-'calfiilloi"  awiidcutal  ha'.niorrUnp',  and  nUo  in  tlie  rqxB^cases  of 
^ute  (pdeina  of  the  lungH,  or  broken  cardiac  coixipcusatiuu  cumplicatiug 
pri'^wicy,  as  well  a^  in  certain  Cfisos  of  placenta  pra-vJa. 

Methntl». — If  labour  has  already  begun  and  tlie  upper  portion  of  the 
cervical  canal  is  obliterated,  mcust  excellent  residts  are  obtainc<i  by  the 
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method  of  manual  dilatation  suggested  by  Philander  A,  Harris.  But  if 
labour  has  not  set  in,  an<l  the  cervix  ta  hard  and  rigid,  the  upe-ratiim  may  be 
extremely  difTirult;  and  if  dilalation  be  effected  by  brute  force  it  is  fretjuent- 
ly  acconi])anie»l  by  deep  tears  through  the  cervix,  and  occasionally  through 
the  lower  uterine  segment^  which  may  lead  to  the  death  of  the  patient  from 
hajmorrbage  or  infection. 

Generally  speaking,  if  the  index  finger  can  be  carried  through  the  inter- 
nal OS,  dilatation  can  be  readily  accomplislied  by  this  metlind.  >rorfviver, 
if  the  cervical  canal  is  soft  and  yielding,  although  too  narrow  (o  ailniit  tlie 
finger,  the  first  stage  of  dilatation  may  be  elTected  by  means  of  a  etcc!  dilator 
and  completed  by  Harrjs's  method.  On  the  other  hand,  if  the  cervix  he  car- 
tilaginous in  consistency,  or  instrumental  dilatation  proves  more  difficult 
than  was  expecte<l,  the  operation  should  he  abandoned  as  presenting  more 
danger  than  does  expectant  treatment. 

At  the  time  of  operation,  the  patient  should  be  profoundly  ansesthetized 
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and  the  aseptic  lechnique  most  rigorous.    The  danger  of  cunta  mi  nation 

from  tho  fa?cc8  can  be  minimized  by  moving  the  bowels  freely  by  means 
of  a  rectal  eneriia,  and  tlioti  applying  over  thy  anus  a  sterile  towel,  which 
is  held  in  place  by  strips  of  adhesive  plaster  until  tlic  com[iletion  of  the 
various  mnnipulotions.  One  hand,  thoroughly  anointed  with  sterile  vase- 
line, itt  then  inlnHluced  into  the  va|j;ina,  ami  tlie  index  fiuger  carried  up  the 
cervical  (;anal  and  slowly  forced  through  the  internal  os.  after  which  the  tips 
of  the  index  and  sceund  tingere  are  passed  into  tht:  cervical  canal,  gra<liially 
dilating  it  as  mpU  as  tlie  internal  oe.  When  this  has  been  accumpUshed, 
completion  of  the  dilatfttion  is  usually  comparatively  easy.  'Die  thumb  is 
pushed  pasL  llie  index  iinger  with  uiueli  the  btanie  motion  as  is  employed  in 
snapping  one's  lingers;  then,  as  dilatation  progresaea,  past  two,  three,  and 
finally  all  four  fingers.    These  nianccuvres  are  clearly  shown  in  Fig.  324. 

When  tjieintenia]^  OS  is  obliterated,  .co^plpte_iliiatatioik-o£  tha  ccxox 
can  W^eL-tTnTm  a  very  ffw  inimiles-hy  TTarriitA  metliod,  and  in  ap]iro- 
priatc  eases  when  the  internal  us  will  admit  only  the  tij>  of  the  index  finger, 
satisfactory  result ■;  ran  usually  be  obtained  within  half  au_lioiir.  Per- 
sunally  FTmvt^  found  this  nietliod  very  effective,  and  am  able  to  confinn  all 
that  Harris  has  claimed  fur  it.  It  would  rertainly  seem  to  Iw  far  superior 
to  tlie  procedures  advocated  by  Edgar  ami  Bonuaire,  in  whidi  boMi  hands 
are  employeil  sinniltaneously.  Furthermore,  since  they  come  into  iutimatc 
contact  with  the  anus,  the  risk 
of  infection  from  tlie  rectal  con- 
tents is  greatly  increased. 

Various  instnmient«  have 
been  devii^ed  to  effect  the  rapid 
and  complete  dilatation  of  the 
cervical  canal,  but  none  of  these 
are  assallRfaclor}'  as  manual  dila- 
tation. During  the  past  few  years,  and  ospocially  since  its  endorsement  by 
Ijcopold.  l\osg['B  power/ul  dilator  has  found  niniiv  advoi'ates,  UjicsjlUi^to 
me^  howi'ver,  (hat  its  sphen;  ttf  ui*t'fuliiess  Is  (piitc  limited,  as  Its  employment 
ja  very  dang»M^us  so  long  as  the  cervical  eanal  is  intact ;  while,  on  the  other 
hand,  when  tho  resistance  of  the  internal  us  has  l>een  overcome,  equally 
satisfactory  results  can  he  ohtained  liy  other  methods.  Occasionally,  when 
the  eervieaS  canal  is  completely  ohliterateil,  and  the  resistance  is  offered  only 
by  the  external  os,  excellent  results  may  he  obtained  with  Itcynolds's  in- 
strument. 

When  rapid  delivery  is  urgently  indicatetl,  Diihrsw-n  reeoinmends  that 
deep  incisions  he  made  lltrouj^h  several  [Kirtiuus  of  the  cervical  eniial.  which 
are  united  by  sutures  after  the  completion  of  liitiour.  This  manipulation, 
however,  requires  considerable  surgical  skill,  and  is  not  to  lie  recom- 
mended save  under  exceptional  eircumstanees.  It  is  occasionally  indicated 
in  couccalwl  hamiorrhage.  when  prompt  evacuation  of  the  uterlue  contents 
is  impenitive  in  order  to  save  the  life  of  the  patient,  in  wlioni  the  consistence 
of  the  cervix  is  such  that  rajiid  manual  or  instrumental  dilatation  appears 
impossible.  Under  other  conditions,  however,  it  cannot  be  looked  upon  as 
a  justiliable  procedure,  a  remark  which  also  applies  to  Diihrssen's  so-called 
vaginal  Cesarean  section. 


FlO.  835.— KZTSOLD*'!  Ckrvical  Doatob. 
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The  obstetrical  forceps  ie  an  instrument  dosignml  for  the  extraction, 
under  certain  conditions,  of  the  child  when  it  presents  by  the  head.  It 
conHJsta  of  twq_ branches  which  cross  one  another,  being  desi^atcd  re- 
spectively ri^ht  and  left,  according  to  the  side  of  the  pelvis  to  which  each, 
corresponds.  They  are  introduced  separately  iulo  tlie  genital  cjnal  and 
are  articulatetl  aft-er  being  placed  in  position.  Eacli  branch  is  made  up  of 
four  purtiona — the.biuidle,  blade,  shank,  and  lock. 

The  instrimientd  vary  considerably  in  size  and  shape,  as  will  be  seen 
when  certain  Tarieties  of  forceps  are  considered.  The  blades  possess  a 
duublc  curvature — the  cephalic  and  the  pelvic — the  former  being  adapted  to 
the  shape  of  the  child's  bead,  the  latter  to  that  of  the  birth  canal.  The 
blades  are  more  or  less  elliptical  in  shape,  tapering  towards  the  shank,  and 
are  usually  fenestrated  so  as  to  allow  of  a  firm  hold  upon  the  head.  Certain 
authorities,  however,  pre- 
fer solid  blades  in  the  be- 
lief that  they  can  be  made 
less  bulky. 

The  cephalic  curves 
should  be  sui^h  as  to  per- 
mit the  hi;ad  Km  be  graiiped 
firmly  but  without  serious 
compression.  The  great- 
eat  distance  between  the 
two  blades  should  not  ex- 
ceed 7.5  centimetres  (3 
inches)    when    they    are 

articulated.  The;  pelvic  curve  corresponds  more  or  less  to  the  axis  of  the 
birth  canal,  but  varies  considerably  in  different  instruments.  Wlien  the 
forceps  is  placed  upon  a  plane  surface,  the  tips  of  the  blatips  should  be 
about  8.8  centimetres  (3J  inches)  higher  than  the  handles.  The  latter  are 
connected  with  the  blades  by  the  shanks,  which  give  the  requisite  length  to 
the  instrument. 

ITie  two  branches  articulate  at  the  lock,  which  varies  widely  in  different 
instruments.  The  Knglish  type  consists  of  a  socket  upon  each  branch,  into 
which  fits  the  shank  of  the  other  half  of  the  instrument.    This  arrange- 
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ment  permila  of  rcmly  articulation,  but  does  not  hold  the  blades  firmly  to- 
gether. In  the  frt-ncli  \m-k  a  pivot  is  screwed  into  the  ahank  of  the  left 
branch,  while  the  right  prestuts  an  opening  which  can  be  adjusted  to  it, 
the  serew  being  lightened  after  articulation.  The  Gennan  lock  is  a  com- 
bination of  tlie  two,  the  shank  of  the  left  branch  bearing  a  pivot  with  a 
broad,  flat  head,  while  the  right  U  provided  with  a  notch  which  corre- 
sponds to  the  pivot.  When  the  iastrtiment  is 
properly  articulated  the  handles  should  fall 
together  in  such  a  way  as  to  be  convenient- 
ly grasped  by  the  operator  with  one  hand. 


Fm).  SSS. — Lock  or  Ekoucii  Forosps. 


Fio.  88».— Lock  at  Fukch  Tozctn. 


Ui.ttnrif. — Onide  forceps  were  in  nse  from  an  early  period,  several 
variL'tics  having  been  duBcribed  by  Albucaais,  wIhj  died  in  11 12;  but  a.^  their 
inner  mirfacea  were  provided  with  teeth  intended  to  penetrate  the  head,  it 
is  evident  that  they  wei-c  intended  for  use  only  u]>on  dead  children. 

The  true  obstetrical  forceps  was  devised  in  the  latter  jiai-i  of  the  six- 
teenth or  the  lipjffruiinjf  jtf^llii;  sevuiitecuith, Century  by  a  niendjer  of  the 
Chamherlsn_  family.  The  invention,  however,  was  not  made  public  at  the 
time,  but  was  preserved  as  a  family  secret  through  four  generations,  and  did 
not  become  generally  known  until  the  early  part  of  the  eighteenth  century. 
Prior  to  that  time  version  had  hvon  the  only  method  which  pt;rruitted  the 
artificial  delivery  ii(  an  unuiutilatt-d  child,  and,  accordingly,  when  that 
operation  was  out  of  the  question  and  delivery  became  imperative,  it  could 
be  accomplished  only  by  the  destruction  of  the  child,  when  delivery  waa 
effected  by  means  of  honks  and  crotchets.  Thus,  before  the  invention  of 
forceps,  the  use  of  instruments  was  ^ynonynious  witji  the  death  of  the  child, 
and  irequontly  of  the  mother  also,  and  tended  to  bring  obstotrica  into 
disrepute. 

William  rhainberlen,  the  founder  of  the  family,  was  a  French  physi- 
cian, who  Ih'd  fi-onTPrance  as  a  Huguenot  refugee  nrnl  Lindi'd  at  Smithamp- 
tou  in  15tt9.  He  died  in  ISOfi,  leaving  a  large  family.  Two  of  his  sons, 
both  of  whom  were  name<l  Peter,  and  designated  as  the  elder  and  younger 
reside tively.  stiulird  mtnlicine  and  settle*!  in  Lonrlon.  Thev  sonn  became 
ffueei's^ful  practitioners,  and  devoted  a  largtf  part  of  their  attention  to  mid- 
wifery, in  which  they  beefime  very  profieient.  They  attempted  to  con- 
twl  the  instniction  of  midwives.  and  in  justification  of  their  pretensions 
rUimeil  that  thev  could  successfully  deliver  patli^nts  when  all  others  bad 
fwled. 

The  jounger  Peter  died  in  1630  and  the  elder  in  1631.    The  latter 
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left  no  male  children,  but  the  former  vena  anrvivetJ  by  several  sons,  one  of 
whom,  bom  in  IfiOl,  wua  likewise  naiiiKil  Peter.  To  ditftiuguiHli  him  from 
liis  fatliur  aud  uuclo,  lie  is  usually  spoken  of  as  l>r.  IVter.  as  the  other  two 
did  not  possess  that  title.  He  was  well  educated,  having'  ^itudied  at  Cam- 
bridj^e,  ITeidelbprg;,  and  Paduii,  and  on  hLs  return  to  Ix>ndoa  was  elected 
a  Fellow  of  tht!  Royal  Colk'gt;  uf  Physicians,  lit.'  was  most  siiccL-ssfal  in  the 
practice  of  his  profession,  and  counted  among-  his  clients  many  of  the 
rovol  family  and  nobility.  Like  his  father  and  \incle.  he  attempted  to 
monopolize  the  control  of  the  midwives,  but  his  pretensions  were  set  aside 
by  the  aulfiorities.  These  altiwupta  giivL'  rise  to  a  ^rent  deal  of  dif^cussion, 
aud  many  paiuphlels  were  written  at?  to  the  morality  of  women  in  labour 
bein^  attended  by  men,  which  he  answered  in  a  paper  entitled  "  A  Voice  in 
Itamah,  or  the  Cry  of  "Women  and  Children  as  echoed  Forth  in  the  Cora- 
passions  <if  Peter  rbambcrlen."  He  wat*  a  man  of  considerable  ability,  aud 
united  at  the  same  time  some  of  the  virtues  of  a  rclipous  enthusiast  with 
many  of  the  devious  qualities  of  a  quack.  Tie  died  at  Woodliam,  Mortimer 
Hall.  K«spx,  in  1683,  the  place  remaining  in  the  posseasinn  of  his  family 
until  wcil  into  the  succeeding  century.  Formerly  he  was  considered  the 
inventor  of  the  forceps,  hut,  as  we  now  know,  this  view  was  incorrect. 

lie  left  a  very  large  family,  and  three  of  his  sons — ^Hngb,  Paul,  and 
John — became  pbysiciana,  and  devoted  special  attention  tn  the  pruetjce  of 
niidwifery.  Of  these  Hu^h  (■t630-170(!)  was  the  most  important  and  in- 
fluential. Like  his  father,  he  possessed  considerable  ability,  and  at  the 
same  time  took  a  practical  interest  in  pnlttirs.  Some  nf  his  views  not  being 
in  favour,  he  was  forced  to  leave  En;,dand.  aud  while  in  Paris  in  1G73  at- 
tetii]ited  to  sell  the  family  secret  to  Maurioenu  for  10,000  Hvrcs.  claiming 
that  by  its  means  he  could  delivt'r  in  a  very  few  minute.^  the  most  difllcult 
cases.  Mauriecau  placed  at  his  disposal  a  rhacliitie  dwarf  w^Jiom  he  hail  been 
unable  to  deliver,  and  Chamberlen,  after  several  hours  of  strenuous  effort, 
waa  likewise  obliged  to  acknowledge  his  inability  to  do  so.  Notwithstand- 
ing his  failure,  hoivever,  he  maintained  friendly  relntior.s  with  Mauriceau, 
and  on  returning;  home  translated  the  latter's  buok  into  English.  In  his 
preface  he  re.fer8  to  the  forceps  in  the  following  words:  "  My  father, 
brothers,  and  myself  (though  none  else  in  Kurope  as  T  know)  have  by 
God's  blessing  and  our  ohti  industry*  attained  (n  tind  king  practised  a  way 
to  deliver  women  in  this  ease  without  prejudice  to  them  or  their  infants." 

Some  years  later  he  went  to  TToIland  and  sold  his  secret  to  lloonhuysen. 
Sh(trtly  nfterw-ard  the  Medico-Pharmaceutical  College  of  Ainsterdani  was 
given  the  sole  privilege  of  lici'nsing  physicians  to  practise  in  Holland,  to 
each  of  whom,  tmdcr  pledge  uf  Bccrecy,  was  sold  Chambcrlcn's  invention 
for  a  large  sum.  This  practice  continued  for  a  number  of  years,  until 
Vi^cher  and  Van  der  Poll  piircba-sed  the  secret  and  made  it  public,  when  it 
was  found  that  the  device  consisted  of  one  blade  only  of  the  forceps. 
Whether  this  was  all  that  Chamberlen  sold  to  Roonhiiysen,  or  whether  the 
Medieo-Phannaceutical  College  had  swindled  the  purchasers  of  the  secret, 
19  not  known. 

Hugh  Chamberlen  left  a  considerable  family,  and  one  of  his  sons — 
Hugh  (10(14—1728) — practised  medicine.    He  was  a  highly  educated,  re- 
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apected,  and  philanthropic  phyaician,  and  numbered  among  his  clients 
members  of  the  best  families  in  Knjiiand.  Re  was  an  intimate  friend  of 
the  Dnkp  of  Buckingham,  and  when  he  died  the  latter  cansted  a  giatue  to  be 
erected  in  his  honour  in  Westmimtter  Abbey.  During  the  later  yeare  of  his 
life  he  allowed  the  family  secret  to  leak  out.  and  the  instrument  soon  came 
into  general  use. 

For  more  than  on?  hundred  years  it  was  bt-'licved  that  the  forceps 
was  the  invention  of  Dr.  Peter  Chamberlen,  but  in  the  year  1813  Mrs. 

Kerabell,  the  house- 
kppper  of  a  rich  brew- 
er who  hud  purchased 
Dr.  Peter  Chamber- 
len's  country  house, 
found  in  the  garret  a 
trunk  containing  nu- 
merous letters  and  in- 
strument*, among  the 
l:itt*!r  being  four  pairs 
of  forceps,  together 
with  several  levers  and 
fillets.  .As  is  evident 
frum  the  drawings, 
the  forceps  were  in 
different  stages  of  de- 
velopment, one  pair 
being  hardly  applicable  to  the  living  woman,  while  the  others  were  useful 
inRtruinentK.  Avpling,  who  hiia  carefully  invest  Igateil  the  matter,  believer 
that  the  three  pairs  of  available  forcepa  were  used  respectively  by  the  three 
i'eters,  and  that  in  all  probability  the  first  was  devised  by  the  elder  Peter, 
sou  of  the  original  William.  Probability  is  lent  to  this  view  by  the  fact  that 
Dr.  Petpr,  on  one  occasion,  at  lejiat,  spoke  of  the  invention  of  his  uncle. 
Siinger  and  Budin.  who  have  also  iuvesligated  the  suhjcet,  incline  to  tlie 
same  l>eHef. 

Tlie  forceps  came  into  general  employment  in  England  during  the  life- 
time of  Hugh  Chnmberlcn,  the  younger.  The  instrument  was  used  by 
Drinkwatcr,  who  died  in  1728,  and  was  well  known  to  Chapman  and  Oif- 
fard.  The  former,  writing  in  17.33,  says;  "The  secret  mentioned  by  Dr. 
Chamberlen  was  the  use  of  the 

forceps,  now  well   kaov^Ti   by       i^^^^^^^^^  j^f^^^WJJtftw 

all  the  principal   men  of  the    ^i^^^^^^^fc==4ff(ff|KIH^ 

pn»fosaion.  both   in  town  and 
country." 

In  1723,  Palf^-n,  a  physi-  Fm.  mi— pAtrmV  FoBospa. 

cian  of  Ghent,  exhibiteil  l>efore 

the  Paris  .\cHflemy  of  Xretlicine  a  forceps  which  he  designated  as  maing  de 
fer.  It  was  crude  in  shape  and  dirl  not  articulate.  In  the  discussion  follow- 
ing its  presentation  De  la  Motte  stated  that  it  would  be  impossible  to  apply  it 
to  the  living  woman,  and  added  that  if  by  chance  any  one  should  happen  to 


FlO.   330. — CBAltBlftU»('«  FOACBML 


Fie,  SX8. — Shkllii's  Shubt  Poncara. 


invent  an  instrument  which  could  be  so  used,  and  keep  it  secret  for  his 
own  profit,  he  deserved  to  be  exposed  upon  a  barren  rock  and  have  his 
Titals  plucked  out  by  Tulturee,  little  knowing  that  at  tlie  time  he  spoke  such 
an  inatruminkt  hod  been  in  the  pos- 
sesiiion  of  the  Cimtiiberlun  family 
for  nearly  one  hundred  years. 

The  Chamberlen  forcepe  was  a 
fthort,  «trai^Iit_  jjogLi'unient,  whjch 
possessed  only  a  cephalic  curve,  and 
fs  perpetuated  in  the  short  or  low 
forceps  of  to-doy.  It  was  used  exclusively,  but  with  little  moditicotion, 
until  the  middle  of  the  eighteenth  century,  when  I-jCvreL.  ilLl^'i?,  Jind 
Smellie,  in  1751,  quite  independently  of  one  another,  RddgiJJia.Jlsly>c 

curve  aud.mcrcascd  the  length  of 
the  instrument.  Ijcvret^s  forceps 
was  longer  and  possessed  a  more 
deciiled  pelvic  curve  than  that  of 
Smellie.  and  it  is  from  thctic  two 
Fio.  S83.— Bbort  FoMosn.  instruments  that  the  long  forceps 

of  the  present  day  is  descended — 
the  long  French  forceps  being  the  lineal  descendant  of  the  former,  and  that 
of  Simpson  of  the  latter. 

As  soon  as  the  forceps  beoanie  public  prnporty  it  was  gubject«l  to 
various  modiCcatiuns,  so  thai  Mulder,  in  his  atlas  publisheil  in  1798,  waa 
able  to  give  illus- 
trations of  near- 
ly 100  varieties. 
Some  idea  of  the 
desire  to  niodify 
and  improve  the 
inet  rumen  t   may 

be     gained      by  Fto.  8U.— Loxo  Fkxxoh  Foian-s  (L«Tr«t). 

glancing  at  Wit- 

kowski's  Obstetrical  Arsenal,  in  which  are  pictured  several  hundred  for- 
ceps, which,  after  all,  constitute  only  a  wniuU  portion  of  those  devised. 
Poullet's  interesting  monograph  contains  an  excellent  historical  sketch  of 
the  de^-elopiueut  of  the  instrument. 

Bm,  considering  all  the  work  done,  it  is  surprising  liow  little  advance 

was  made  over  the  instruments 
of  Levret   and   Smellie   until 
1877,    when    Taniier    clearly 
enunciated    the    principle    of 
axis  traction  which  has  since 
practically  revolutionized  our 
ideas  upon  the  subject. 
The  Choice  of  Forctps. — Inasmuch  as  it  would  appear  that  nearly  every 
one  intisrested  in  obstetrics  lias  thought  it  necessary  to  attempt  to  modify 
the  forceps  and  to  have  an  instrument  bearing  his  own  name,  the  young 
24 
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physician  is  likelj  to  be  enilmrrassed  by  the  multitudo  from  which  he  has 
to  t:hi>ust.  Any  properly  shaped  instrument  wiJl  give  satisfacl«ry  results 
provided  it  be  used  int^Uigentiy,  but  for  general  puriiosea  tlie  ordinary 
Simpeon  forceps  is  prohablj  tho  best,  though,  if  onu  expects  lo  do  much 
obstetricral  work,  a  Tarmer  axis-traction  forceps  becomes  essentia!.  I'er- 
sonally  I  alwaj^  employ  thelattcr,  using  the  traction  rods  or  hot,  according 
to  circumstances,  as  I  believe  it  better  to  l>ecome  thnroughly  familiar  with 
one  instrument  than  to  liave  unvcral  for  use  under  diilen-ut  conditions. 

The  forceps  should  be  entirely  of  metal,  so  that  it  can  be  readily  steril- 
ized by  boiling. 

Funclions  nf  the  Forceps. — This  subject  has  been  considered  in  detail 
by  Cliasaaguy.  The  forceps  may  be  used  as  a  tractor,  rotator,  comprcaspr. 
dilator,  lover,  or  irritator. 

Its  most  imjwrtant  function  is  traction  exercised  for  the  purpose  of 
drawing  the  ht-atl  thri)ugh  the  genital  tract.  In.  not  a  few  cases,  however, 
particularly  in  nccipito-posterior  presentations,  its  employment  as  a  rota- 
tor is  attended  by  most  happy  results.  It  should  never  be  used  primarily 
as  a  compressor,  though  of  course  it  is  irnpussibk  to  make  traction  without 
subjecting  the  head  to  a  slight  degree  of  compression;  but  when  it  is  desired 
to  bring  about  a  diiuinutinn  in  its  size  other  instruments  are  more  appro- 
priate. 

Many  authors,  especially  in  this  tuuntry.  advocate  applying  the  forceps 
through  a  partially  obliterated  cervix,  and  assisting  dilatation  by  traction 
upon  the  head.  Such  a  procedure,  however,  is  unjustifiable,  for  when  it 
beunmes  necessary  to  deliver  the  child  under  such  conditiims,  the  cervix 
should  be  stretched  manually,  and  forceps  not  applied  until  dilatalion  is 
complete. 

In  rare  instances,  one  blade  of  the  forceps  may  lie  employed  as  a  lever, 
although  at  present  use  is  verj-  seldom  made  of  thi^^  function.  Formerly 
great  stress  was  laid  nn  the  so-called  djTiamic  action  of  tlie  forceps,  by 
which  is  meant  the  inilatiou  of  the  uterus  whicli  follows  its  introduction. 
Before  the  employment  of  anaesthetics,  this  function  was  of  considerable 
importance  in  operative  cases^  but  at  the  present  day  it  possesses  but  little 
aignific-um-c. 

Indira  I  torn  fvr  (he  Tsf  of  Forrepn. — Strictly  speaking,  the  tennination 
of  lalH>ur  by  forceps,  provided  it  can  be  accomplished  M'ithaut  too  great 
danger,  is  indicated  in  any  condition  which  tlireatens  the  life  of  th£_ mother 
or  child.  On  tho  part  of  the  iivother.  such  condition*'  are  celaiivpsia,  heart 
lesions  attended  hy  broken  compensation,  acute  [udeina  uf  tlio  lungs,  h*raor- 
rha^  from  premature  separation  of  the  placenta,  intrapartum  irifection,  or 
exhaustion.  Wlienever  (here  is  question  of  interference  for  the  last-named 
condition,  definite  objective  symptoms  should  be  present,  the  condition  of 
the  pulse  being  of  ep[>erial  importance;  whereas,  on  the  other  hand,  but  little 
weight  should  be  attacheil  to  the  statements  of  the  patient. 

As  regards  the  child,  the  operation  may  be  called  for  hy  prolapse  of  the 
nnibilical  cord,  premature  sepjiration  of  the  placenta,  undue  pressure  exerted 
upon  the  head,  and  especially  by  changes  in  the  rhythm  of  its  heart-heat 
and  the  escape  of  meconium  in  vertex  presentations.    A  fit'tal  pulse  falling 
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below  li)i)»j2r  exceediuglGO  to  the  miuute,  indicates  tliat  the  child  is  in 
danger  and  will  perish  if  not  promptly  delivered.  Jn  vertex  presentations 
the  dificharpe  of  amniotic  fluid  iiu|»tHl  with  meconium  indicates  interference 
with  the  jilacenlal  circuliition  and  imperfect  oxygenation,  inauifesting  itgelf 
by  paralysia  of  the  sphincter  aui.  In  breeuli  presentations,  on  the  other 
hand,  the  presence  of  meconium  is  without  significance,  being  due  merely 
to  pressure  exerted  upon  the  child's  abdomen. 

In  [iraclice,  however,  thc!  maternal  judlcaUons  for  the  use  of  forreps 
may  be  t-ousidcrablj  extended,  and  in  many  instances  the  operalion  may 
be  advisable  in  the  caae  of  women  giifTering  from  acute  infectious  diaeaaca, 
heart_lesions,  and  diseases  of  tlie  ret^ipiralory  tract,  who  must  be  savetl  as 
farns  possible  from  the  exliaustiun  incident  to  an  unaided  second  atage 
of  labour.  Occasionally  also  it  may  appear  wise  to  relieve  the  atxaiu^upon 
axicatxijcrysuitiugijoma  recent  abdominal  section. 

One  of  the  moat  frequent  indications  for  the  operation  is  afforded  by 
f|iulty_coatmcljonof  the  uterine  or  abduminal  muscles,  the  fonreps  bein^ 
utilized  merely  to  re-enforcc  the  insufficient  vis-a-ttrgo.  Jn  occasional  in- 
stances, particularly  in  elderly  primipara;,  the  rggistancejaffcred  by  the 
perinieum  and  the  va^nal  outlet  nray  be  so  great  aa  to  oppose  a  serious 
obstacle  to  the  passage  of  the  chilcl,  rvtm  whnu  thc  expulsive  forces  are 
normal.  In  uncomplicated  cases  it  Is  a  ^ocd  practical  ndc  to  apply  forceps 
if  advance  does  not  occur  after  two  hours  of  satisfaetorj*  second  stage  i>ains, 
but  if  the  head  is  upon  the  perineum  and  no  progress  has  been  made  for 
one  hour  in  sjiite  of  good  pains,  it  is  usually  not  advisable  to  wait  much 
longer.  At  the  same  time  it  nm.«l  be  Eiiisisted  upon  that  the  operation  should 
never  be  performed  to  save  thc  physician's  time,  but  only  when  distinctly 
indioatod  by  the  condition  of  the  mother  or  child. 

The  ffAhu/in/f  rritnUtirifist  viiint  be  fu\jHkd  before  forceps  can  he  applied 
V'ith  sofeii/:  (\)  The  child  must  present  correctly;  {2)  the  cervix  must  be 
fully  dilated  or  dilatable:  (3)  the  membranes  must  be  ruptured;  (4)  tlie 
head  of  the  child  must  be  neither  too  large  nor  too  amall;  and  (5)  Uie 
pelvis  must  not  he  contracted. 

Thc  child  should  present  by  the  vertex  or  face,  and  an  accurate  diag- 
nosis be  made  as  to  the  position  and  variety,  forceps  not  being  available 
when  the  chin  is  dirrrtly  posterior.  The  forceps  is  not  applicable  to 
transverse  nr  shoulder  jiresentations.  nor  is  it  intended  to  be  applied  to 
the  breech.  It  should  not  be  employed  in  brow  cases  until  after  conversion 
into  a  vertex  or  face  prpsentation  has  been  brought  about. 

Thc  cervix  must  always  be  completely  dilated  before  the  application  of 
forceps,  offering  a  diameter  nf  from  9  to  10  centimetres.  Of  course  it  is 
possible  to  apply  (hp  blades  through  a  canal  iTiensnring  only  4  or  5  centi- 
metres, but  under  such  circumslances  tlie  cervical  ring  offers  marked  re- 
sistance, and  if  the  head  be  dragged  through  it  by  brute  force  deep  tears 
may  result,  which  may  implicate  not  only  the  cervix  hut  also  the  lower 
uterine  segment.  Even  if  imlv  gentle  traction  is  made,  the  pracHce  is  not 
to  be  recommended,  as  it  is  difficult  to  know  exactly  when  the  cervix  has 
become  suflicinntly  wide  to  permit  the  pa.ssage  of  (be  head,  and  the  operator 
is  prone  to  attempt  delivery  before  complete  dilatation.     Accordingly,  if 
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prompt  delivery  becomes  imperative  when  the  cervix  is  only  partially 
dilated,  its  t'cmiplt>tc  ililatatiou  should  be  effected  manually  by  Harris's 
method,  after  which  dLdlvery  may  be  accomplished  with  forceps  if  the  head 
is  deeply  engaged.  On  the  other  hand,  if  it  is  only  partially  engngeii,  or  i« 
floating  above  the  superior  strait,  delivery  is  best  effected  after  podalic  ver- 
sion. 

The  membranes  shoadd  always  be  ruptured  before  applying  forecps,  as 
the  instniment  is  intended  to  be  applied  directly  to  the  (rhiliVs  head.  If  the 
nieinbrancn  intervene,  the  gnisp  in  not  so  linn,  and,  what  is  still  more  im- 
portant, traction  ujion  them  may  bring  about  premature  separation  of  the 
placenta. 

Before  applying"  forocpg,  particularly  when  engagement  has  not  yet 
occurred,  the  size  of  the  head  should  be  determined  as  aeeuralely  as  pOft- 
sible,  for  if  it  be  unduly  large,  as  in  an  excessively  developed  or  hydro- 
cephalie  child,  it  cannot  pass  the  superior  strait.  On  the  other  hand,  if 
it  be  abnormally  small,  it  cannot  be  properly  grasped,  since  the  blades 
will  slip  off  when  traeliou  is  made.  Accordingly,  the  employment  of  for- 
ceps is  contra-indioated  when  the  foetus  is  premature  or  macerated- 

Generally  spealiing,  contracted  pelves  present  an  al>Rolute  onnira- 
indieation  to  the  application  of  forceps;  fur  if  the  contraction  be  marked  it 
will  be  impossible  to  drag  the  head  through  the  pelvis,  and  if  brute  force  bo 
employed  it  will  result  in  the  death  of  the  child  and  severe  injuries  to 
the  soft  parts  of  tlio  mother,  and  occasionally  cause  her  death.  On  the 
other  hand,  when  the  contraction  is  but  slight,  and  especially  when  the  head 
is  firmly  engageil  in  the  upper  part  of  the  pelvic  cavity,  the  tentative  ap- 
plication of  forceps  may  be  justifialile.  Under  such  circumstances  a  few 
tractions  of  moderate  intensity  ehouSd  be  made;  if  the  head  follows  them 
they  should  be  continued,  but  if  not  the  forceps  should  be  removed  and 
delivery  effected  in  some  other  manner. 

Prtparaiions  for  Operation. — When  the  application  of  forceps  becomes 
necessary,  either  in  the  iniereats  of  the  mother  or  child,  the  physician 
should  so  ijifi>nti  a  responsible  member  of  the  family.     It  is  usually  not 


advisable  to  consult  the  patient  upon  the  subject,  as  she  is  not  in  a  con- 
dition to  make  un  intelligent  decision. 

If  the  operation  promises  1o  be  easy  it  may  be  performed  upon  the  bed, 
but  in  all  other  cases,  whenever  possible,  the  patient  should  be  placed  upon 
a  table  of  suitable  height.    Amesthesia  should  always  he  employed,  and 
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whenever  praeticaT)!e  its  acltninietration  ghouM  be  intrusted  to  a  com- 
petpnt  ftwirttant,  rather  than  to  the  nui-so  or  some  fnt'mher  of  the  family, 
sini-e  iu  tlie  latter  caee  a  large  part  of  the  obstetrician's  atttnition  must 
of  necessity  be  devoted  to  watching  the  general  condition  instead  of  being 
concentrated  upon  the  operation. 

WliC'U  anffisthesia  is  complete,  the  patient's  buttocka  should  be  brought 
to  the  edge  of  the  bed  or  table,  and  licr  legs  held  in  position  by  an  appro- 
priate leg-holder,  wiiich  is 
particularly  convcnitfnt  in 
privatt  practice,  as  it  en- 
ables one  to  dispense  with 
a&iistants     for    holding    the        

le^.  After  the  ]mbtc  haira  fl^^^^^^^i^lOAt^^^ 
have  been  shaved,  the  geni- 
talia, should  be  thoroughly  ^■■^k*  VN»^  hi< 
washed  with  soap  and  hot 
water,  bathed  with  aleohol, 
and  thorouglily  soaked  in  a 
1 -to-]  ,000  bichlori<lft  soln- 
tion.  Difiinfcrtion  of  tlic  va- 
gina is  not  nece&sary  unless 
the  patient  is  infected  or  has 
been  subjected  to  previous  at- 
tempts at  delivery.  The  legs 
and  body  should  bo  covered 

with  sterile  towels  in  such  a  manner  as  to  leave  only  the  genitalia  ex(tosed, 
special  attention  being  given  to  covering  the  anus  so  as  to  prevent  contami- 
nation from  the  fffces.    (See  P^gs.  317  and  318.) 

If  tlip  outlet  be  small  and  rigid,  it  is  advirsable  to  dilate  it  by  raeanB  of 
the  Iiantl  before  beginning  the  operation.  For  Ibia  purpose  t!ie  fingers, 
anointed  with  sterile  vaseline,  are  arranged  in  the  form  of  a  cone,  and 
with  a  rotjiry  motion  flowly  introduced  through  the  vulva  until  the  entire 
hand  ran  readilv  be  carried  up  into  the  vagina. 

Applivniion  of  Forreps. — Forceps  operations  are  designated  as  low,  mid, 
high,  and  ftonting,  according  to  the  position  of  the  head.  When  the  pre- 
senting part  rests  upon  the  perineum,  or  lies  belmv^thp-  line^  jojoing  the 
iseljial  spines,  we  Hi>viikoi  lurvjqrreps;  when  it  prc-ieuts  at  or  just  above  the 
ischial  spines,  mid  forceps:  when  the  head  has  partially  descended  into  the 
pelvic  canal,  but  it,s  greatest  circumference  has  not  passed  the^  superior 
gtraitj  high  forceps;  and  when  it  is  freely  movable  above  the  pelvic  brim 
the  operation  is  termed  forceps  upon  the  ftimlinij  head. 

The  low  forceps  operation  usually  olTors  but  little  difficulty,  and  may 
be  undertaken  ujmn  comparatively  sligbl  indications.  The  mid  oi)eration 
is  mure  difTic-uU.  hut  not  often  excessively  so.  On  the  other  hand,  tlie  high 
Operation,  is  always  difllcult,  and  should  not  be  attempted  unless  im- 
jwrjitively  demanded  by  the  condition  of  the  mother  or  child.  Forceps 
upon  the  flouting  head  is  a  most  serious  procedure^  and  is  very  rarely 
_iaclicated.    Cienerally  speaking,  the  fact  that  the  bead  is  not  engaged  iadi- 
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cates  some  disprnportion  Iifitwrcn  it  and  (he  suprrior  strait,  so  that  thai 
^operation  shauld  uot  be  thought  of  until  accurate  miorniation  as  to  the 

size    of    both    ia 
available.     More- 
over,    iu      those 
ca&ea     in     which 
thi're  IB  no  serious  dispro- 
poi'tiuu,  auil   in  which   the 
operation    appears    feasible, 
iJelivery  can  usually  be  ac- 
couiplished  more  safely  and 
rapidly  by  version. 

The  forceps  is  so  eoa- 
stnicted    that    its    cephalic 
curve  i&  best  a<lapt(*d  to  the 
sides   of    the   child's    head, 
the  bipnrietal  diameter  cor- 
responding  to   the   line   of 
prtsatest    distance    between 
the   blades.      The    head    ia 
grasped  in  an  ideal  manner 
when  the  long  axis  of 
ihe  blades  corresponds 
to  the  occipilo-niental  diam- 
eter, the  fenestra  including 
the  parietal  bosses  and  the 
tips  lying  over  the  eheeks, 
while  tJie  concave   margins 
of  the  blades  look  towards 
either   the   occiput    or   the 
face.    With  auch  a  grasp  the 
forceps  obtains  a  fimi  hold 
and  eannot  slip  off, 
and  traction  can  be 
made   in    tlic    most 
advantageous    manjier. 
On    the  other   hand,   when 
the      forceps      is      applied 
obliquely    with    one    blade 
over  the  brow  and  the  other 
over   the    apposite   mastoid 
region,  the  grasp  is  less  se- 
cure,  and   the   head   is  ex- 
posed to  more  injurious  pres- 
sure.   If  one  blade  is  accu- 
rately applied  over  the  faoc 
ttw  instrument  cannot  be  locked,  while  if  the 
«•  a»  t»\i»  only  over  the  forehead,  the  grasp  is  very 
WM4i1»«itend  the  head  (see  Figs.  3+8  and  343). 


to  Ffcci  joovo  OwTinro- 

.  PlAMBTVL 


Fio.  MS. — SMotmia  ExTsxMotr  or  Hiud  whkm  Omb  Blahi  t*  Appuxd  ovib  Bsow  Aftt>  Ornvji 
ovKR  Ooa^irrr,  ixplai5imu  Tkkukiict  or  rns  Invmrvitin  to  Sui>  art, 

iBnioredifTicult  iVian  thp  latter,  it  fi;!]  into  (llsuae,and  was  not  generally  prac- 
tised uutil  Pinard,  Faraheiif  and  Vornicr  donionstratoJ  the  inestimable  ad- 
Tantages  which  it  possessed  over  the  pelvic  application.    In  the  latter  tlie 


left  blade  Is  applied  to  the  left  and  the  right  Wade  to  the  right  side  of  the 
inotherV  pi'ivis,  im  luatU'r  what  the  presentation,  consi'quently  the  head  is 
grasped  obliquely,  unless  the  sugittal  suttire  is  directed  antero-posteiiorly. 

An  accurate  idea  of  the  exact  pnfiitlon  of  the  head  is  absolutely  etwential 
to  thp  eephalic  applieation.  With  the  liead  resting  upon  the  perineum  this 
can  usually  be  obl4iine<l  by  examining  with  two  fingers;  hut  when  it  is 
higher  up  an  absolute  diagiiopis  can  he  maile  only  hy  loraiijuj  Ihe  pasterior 
ear,  which  usually  ncces«itatt.'s  the  introduction  of  four  fingers  or  the 
entire  hand  into  the  vagina.  This,  of  course,  requires  profound  ana?slheei&, 
and  is  therefore  practicable  only  just  before  introducing  the  forceps.  Ordi- 
narily, after  locating  the  ear,  tlie  examining  band  is  not  removed,  hut  re- 
mains in  place  to  serve  as  a  guide  for  tlie  introduction  of  the  first  blade, 
Thich  should  be  applied  aver  the  posterior  ear  no  matter  whether  it  be  the 
right  or  left.  This  rule  admits  nf  exception  in  two  instances  only — namely, 
when  the  liead  is  resting  upon  the  perina?um,  when  the  sagittal  suture  usu- 
ally extends  nntcro-posteriorly,  or  when  it  is  movable  at  the  pelvic  brim. 
Faulty  diagnosis  not  iofre<iuently  gives  rise  to  an  improper  application  of 
forceps,  and  is  one  orthe  must  freqiu-nt  factors  in  converting  what  should 
be  an  extrcmoly  simple  procedure  into  a  serious  and  ditrieuU  operation. 

FnTfepx  Delirtrif  trilk  the  Tfend  at  the  Viilvn. — With  the  head  in  this 
position,  the  obstacle  to  delivery  is  usually  due  to  intiuffteient  expulsive  force 

or  to  abnunnal  resistance  on  the 
jmrt  fif  the  perincoum.  Under  eueh 
circumstances  the  sagittal  suture 
usually  occupies  the  antero-posterior 


^tr^ 
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diameter  of  the  pelvic  outlet,  with  the  small  foutanelle  directed  towards 
either  the  symphysis  pubis  or  the  concavity  of  the  Bacnun.    In  either  event 


the  forceps,  if  applied  to  the 

sides  of  the  pelvis,  will  grasp  tlif 
head  in  an  ideal  manner.  Ac- 
cordingly, the  left  blade  is  intro- 
duced t«  the  K^ft  and  the  right 
blade  to  tilt-  ri^lit  side  of  llu- 
pelvis,  the  mode  of  proceduri? 
being  somewhat  as  follows:  Tvva 
fingers  of  the  rijiht  haml  arp 
passed  into  the  left  and  posu-- 
rior  ]>ortion  of  the  vulva  and 
caiTied  up  the  vaiiina  t-o  the  re- 
gion of  the  external  oe.  The 
handle  of  the  left  branch  is  then 
goized  betwet-n  the  thumb  nn.l 
two  fingers  of  tlie  left  hand  - 
just  as  in  holding  a  ptm — and 
the  tip  of  ihe  blade  is  gi-ntly 
pafise<l  into  the  vajjina  alnng  the 
fingers  of  the  right  hand  which 
serve  as  a  guide.  As  it  is  intro- 
duced the  liandle  is  held  jdmosi 
vei-iieally  at  first,  but  as  thi- 
blade  adapts  itself  to  the  head  it 
is  depressed,  so  that  it  eventual- 
ly takes  a  horizontal  jwiniiion. 
The  guiding  fingers  are  then 
withdrawn,  and  the  Iian<ilc  is 
left  to  itself  or  held  l>y  an  awipt- 
ani.  In  the  sjinie  nmnner,  two 
fingers  of  the  left  hand  are  llu-n 
introduced  thi-ough  the  right 
and  posterior  portion  of  the 
vulva  to  serve  as  a  guide  for  the 
right  blade,  which  h  held  in 
Ihe  right  hand  ami  introduoed 
into  the  vagina.  The  guiding 
fingers  are  now  removed  and 
all  that  remains  to  bo  done  is  to 
arlleulate  tlie  branchns.  TTsu- 
ally  they  lie  in  cnch  a  manner 
that  they  ean  be  lopkod  withont 
difficulty;  hut  when  iJiifi  cannot 
be  done,  tirst  one  and  then  the 
other  hhide  should  bo  gently 
moved  unlil  they  are  brought 
into  snch  a  position  as  to  he  ar- 
ticulated with  ease. 


Fia.  347. — Low  FoncKf" ;  i>eTBtTi»yT  i»  Place 
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Wh<m  this  has  been  accomplished,  an  examination  is  made  io  ascprtain 
whether  llie  blades  have  been  correctly  applierl,  or  whether  tliey  iuelose 

the  li[>s  of  the  cervix.  In 
the  latter  case  the  forceps 
ehoiild  be  Uioseiie<i  ami  re- 
applied. When  we  are  cer- 
tain that  the  blades  are  sat^ 
isfiictorily  placed,  t}ie  lian- 
d\a»  are  seized  witti  one 
iiaud  and  ^ntle  intermil- 
tent  traction  is  made  in 
a  horiw>ntal  direction  un- 
til the  pertmeuin  bu^iua 
to  bulge.  As  soon  as  the 
vulva  bccomefi  (iistendvd  by 
tlie  occipitt,  the  handles 
are  gradually  elevated  so 
that  they  come  ntmost  in 
contact  ■nntli  tho  alwlomen 
of  the  patient  as  the  parie- 
tal busses  emerge.  During 
the  latter  niana'tivre  liie  four  fingers  slioiiUl  grasp  the  upper  surface  of  the 
handles  and  shanks,  while  the  thumb  up  their  lower  surface  exerts  the 
nercssary  Torco. 


R*,  MS.— !.■.«■   t 
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Tn  delivering  the  head  nature's  method  should  he  simulated  as  closely 
as  possible.  Acconiingly,  troctinn  FhoiiM  Ix*  made  intermittently,  the  head 
being  allowed  to  recede  in  the  intervals,  as  in  spontaneous  labour.    Itlxcept 


when  urgently  indicated,  it  should  be  extroetcd  very  slowly,  so  as  to  give 
time  for  proper  stretching  iiiiil  dilatation  of  llie  perinseiim,  which  in  primip- 
arouti  woinim  rannot  be  natisfactorily  aceomplished  in  losa  than  from  fiFteen 
to  twenty  minutes. 

Many  authors  recommend  removing  the  forceps  as  soon  as  the  vulva 
ia  diatcntleil  by  the  liead,  anil  slowly  expressing  it  by  pressure  upon  the  pos- 
terior portion  of  the 
pcrina^um,  in  the  be- 
lief that  by  bo  doinf^ 
thn  liability  to  perineal 
rupture  m  diuunished. 
liisjuy  practice,  liow- 
ever,  to  leave  the  for- 
ceps in  place  until  the 
head  is  completely  born, 
since  in  this  way  i^  is 


Fw.  851. — Low  FoBiCBro,  Oooirrr  DiKKcn.x 
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possible  to  exercise  far  mnro  control  ovct  its  advance,  the  increased  disten- 
tion of  the  vulva  due  to  tin;  ttiicknesa  of  the  hiades  being  so  sli_ght  as  to  bo 
without  practical  importance. 
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^^H  When  the  occiput  is  directed  posteriorly,  traetiou  shouhl  be  made  in  a 

^^^  horizontal  lUrecliun  uulil  the  furchcad  or  root  of  the  nose  engages  undei- 

I  the  symphysis,  after  wliicli  the  occiput  should  l>e  delivered  over  the  anlc- 

I  rior  margin  of  the  perina;um  by  slowly  elevating  the  handles.     Then^  by 
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imparling'  a  downward  motion  to  the  instruinent,  the  forehead,  nose,  and 
chin  will  suceessiveiy  emerge  from  tlie  vulva.  This  pxtractiou  is  more 
dilH<^ult  tlian  when  the  occiput  in  iinterior,  ami  owin^  to  the  greater  disten- 
tion of  the  vulva,  perineal  tears  are  more  liable  to  occur. 

Mid  Forceps  Optrations. — When  the  head  lies  above  the  pcrinfcum,  the 
sagittal  suture  neuaUv  occupies  an  oblique  or  trapRverse  diatnetor  of  tlie 
pelvic  canal.  Tn  such  cases  the  Torcepg  bIiouU  be  applied  to  the  sides  of 
the  head.  Thiu  is  beat  acconipUahed  by  introducing  two  or  mure  lingers 
into  the  vagina  sufficiently  deeply  to  feel  the  posterior  car,  over  which,  no 
matter  whether  it  be  the  right  or  left,  the  first  blade  ehould  be  applied. 

In  left  occipito-aiiterior  positions,  the  entire  riglit  hand  introduced  into 
the  left  posterior  Begnient  of  the  pelvis  shouUi  locale  the  jjosterior  ear,  and 
at  the  same  time  serve  as  a  guide  for  the  introduction  of  the  left  branch  of 
the  forceps,  which  is  held  in  the  left  hand  and  applied  over  the  posterior 
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\. 
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or  Finn  Blapk. 


ear.    The  guide  hand  is  then  withdrawn,  when  the  Iiandle  of  the  forceps 

may  be  held  by  an  assistant  or  left  to  itself,  as  it  will  usually  retain  its  posi- 
tion without  difficulty. 

Two  fingers  uf  the  left  hand  are  then  introduced  into  the  right  and 
posterior  segment  of  the  geniul  canal,  no  attempt  being  made  to  reach  the 
anterior  ear.  which  lies  in  the  neighbourhood  of  the  right  illo-pectineal 
eminence.  The  right  Itranch  of  the  furccpsi,  held  in  the  right  Imnd,  is 
then  introdnced  along  the  left  hand  as  a  guide.  After  its  introduction  it 
still  remains  to  apply  it  over  thf  anierior  ear  of  the  child.  'Phis  is  accom- 
plishcil  hy  gnntly  rotating  it  anteriorly  until  it  eomes  to  lie  directly  oppo- 
site the  blade  which  was  first  introduced.  The  two  branches  being  now 
articulated,  one  blade  of  the  forceps  occupies  the  posterior  and  the  other  the 
anterior  extremity  of  the  left  oblique  diameter  (see  Figs.  354  to  357). 


FOnCKPS 

If  the  head  is  in  the  left  trans- 
vei-se  position,  the  fortepa  is  intro- 
duced iu  a  similar  mimncr,  the  tiret 
blade  being  applied  over  the  poste- 
rior trar,  ami  the  second  bi-itiK  rotated 
anteriorly  until  it  comes  to  lie  oppo- 
site the  first.  In  this  caae  one  bladi' 
lies  in  front  of  the  Racrum  and  tlu' 
other  behind  the  symphysis. 

In  the  right  positions,  the  blades 
are  introduced  in  a  similar  nianniT 
but  in  opposite  directions,  for  in  thi^ 
caM!  tlic  right  is  llie  posterior  ear. 
over  which  the  tirst  blade  must  be 
applied  (see  Fige.  358  to  360). 

Whatever  the  oripnal  position  of 
the  head  way  be,  delivery  is  effL'clvd 
by  making  traction  obliquely  d'.\*n- 
vranl  until  the  occiput  appears  ai  \\i<' 
vulva,  the  rest  of  the  operation  bein;f 
completed  in  the  nmnuer  alrt-ady  de- 
scribed. When  Ihc  occiput  is  oblique- 
ly anterior  it  ^'i-adually  rotates  (Spon- 
taneously to  the  symphysis  pubis  jia 
traction  is  made.  But  when  it  is  di- 
rected transversely,  it  is  sometimes 
neee*wiary  to  impart  a  rotary  motion  to  the  forceps  while  making  traction 
in  order  to  bring  it  to  the  front.    The  direction  in  which  this  is  to  be  made 

varies,  of  course,  according  to 
/  the  position  of  the  occiput,  rota- 

,  lion  from  the  left  side  towards 

'  '  the  middle  line  being  nece-ssary 
when  the  occiput  is  directed 
towards  the  left,  and  in  the  re- 
verse direction  when  it  is  di- 
rected towards  the  right  side  of 
the  pelvis  (sec  Figs.  358  to  360). 


Fi«.  »&«.  Fl([.  Sf.7. 
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In  making  traction,  before  the  head  appears  at  the  Tulva,  one  or  both 
hands  may  be  employed  according  to  the  amount  of  force  required.  In  the 
latter  case,  when  the  Simi)!jou 
forceps  is  used,  one  hand  grasps 
the  handles  of  the  instrument, 
whihi  the  fingers  of  the  other 
are  hooked  over  the  transvei^sc 
projection  at  their  upper  ends. 
Care  muat  be  taken  not  to  em- 
pioy,loo  mvLuh  foix-e.  ~To  avoid 
this  error  thc_  operator -should 
a^n3"oTBU  with  hie  arm^  flexed 
and  the  elbows  held  eh)sely 
a^^st  the  th^rax^  as  it  ii^  not 
permiswihle  to  make  use  of  the 
body  wmght,  and  still  letw  to 
bfiace  flic  icet  against  the  "side 
of  the  bed  (Fig.  3G1). 


» 
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FAppUraiion  of  Forceps  in  OUiquehj  Posterior  Positions, — Prompt  deliv- 
ery frecjucutly  becomes  neeegisary  when  the  small  fontanelle  is  directed 
loward.s   one   or   other 
^  \~V7'^^79      sacro-iliac   ^ynchundro* 

^  \  Y  ^f/m     818 — namely,  in   K.  O. 

fl^fe^  ^  1  »     \  prcacn tat  ions.        Wlien 

interference  is  required 
in  either  of  these,  the 
head  usually  lies  at  or 
below  the  level  of  the 
ischinl  spines,  and  is 
uflually  imperfectly 
flexed. 

In  many  cases,  when 
the  hand  is  introduced 
to  locate  the  posterior 
ear,  the  occiput  will  ro- 
tate spontaneously  from 
Flo.  d't'X—Miu  FuxcErs,  UuiATiuN  Tu  It.  i>.  I.  A.  &  posterior  to  a  trans- 
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In  a  certain  number  of  cases,  however,  manual  rotation  cannot  be  cffect- 
etl,  and  tbe  forrepti  must  then  be  applit'il  with  the  cx:t;iput  still  Jirecleil  ob- 
liquely posterior.  Under  thopo  eirexmistances,  if  tlie  instrument  bo  applied 
to  tlie  sides  of  the  head,  or  even  obliquely,  and  an  attempt  made  to  effect 
delivery  by  making  Iratition  in  the  usual  manner,  g;reat  difficuUy  is  ex- 
perienced and  very  powerful  traction  becomes  necessary,  wliieh,  ueverlhe- 
leflfi,  usually  fails  to  brin^  about  the  desirwl  result.  It  is  this  experience 
which  has  given  rise  to  the  pre:it  dread  in  which  these  presentations  are 
generally  lield,  and  it  is  a  very  good  practical  nde  whenL-ver  unexpected  dif- 
ficulty is  cxporionccd  in  delivering  what  is  apparently  a  simple  anterior 
presentation,  to  think  of  the  posnibility  of  a  mistake  in  diagnosis  and  to 
re-examine  the  patient.  In 
the  vast  majority  of  such  cases 
the  small  fontanelle  will  be 
found    directed    towards    one 

or  other  Bacro-iHac  svnchon-  i    \       L  < 

drosis. 

In  order  for  delivery  to 
occur  the  head  must  rotate  so 
as  to  bring  its  sagittal  suture 
into  coincidence  with  the  nn- 
tcro-posterior  diameter  of  the 
pelvic  outlet.  This  can  l>e 
aceompli^iietl  by  rotating  the 
occiput  by  means  of  the  for- 


Tig.  xw.  Y\a.  sua. 
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ceps,  either  through  an  arc  of  45  degrees  to  the  hollow  of  the  sacrum,  or 
through  one  of  135  degrees  to  the  symphyBJe  piibii*.  The  latter  is  preferable, 
for  the  reason  that  delivery  in  the  former  position  ia  more  dilTicuU  and  aleO; 
more  likely  to  give  rise  to  deep  perineal  tears  {Figs.  3fi9  and  3G3). 

Unfortunately,  wlien  it  is  defiired  to  rotate  tbe  onciput  furward.  thd' 
forceps,  if  applied  to  tbe  sides  of  IIil*  head  in  the  usual  manner,  with  the, 
pelvic  curvature  directed  forward,  becomes  inverted  by  the  time  rotation 
is  completed,  so  that  the  pelvic  curve  looks  posterinrly.  and  an  attempted 
delivery  with  the  instrument  in  this  position  is  liable  to  cause  serioui, 
injury  to  the  maternal  soft  parts  (Figs.  3C4  and  365).    In  order  to  avoid 


FORCEPS 


this,  it  is  best  to  remove  and 
reapply  tJi«  instrunitMit.  If  one 
wishfs  to  avuiJ  this  double  a])pli- 
cation,  the  head  ma^  be  seized 
obliquely  witJi  one  blade  over 
tIie~ahterior  T)row  and  the  other 
over  the  posterior  , mastoid  _  re- 
gion;  Ijut  1hi.j_i}rocpd,Mre  is  much 
mqn!  dtfTicult  for  the  Qi>orator  and 
far  more  dangemus  for  t^he  child. 
The  '*(inhle,  r,ppU^J,t:^,i  of^Jt^r- 

erps    in    this   class    of mara    td'O" 

reonmmcaded   by    S<?<injwni_  many 


FlOB.   aii*.   Stir. — ScAKIOXlV  M*l««Or»tB,   FlHBT   AlTUtATlim   or    fuUtiiil-n. 

years  apo,  andjn  my  hands  had 
given  such  excellent  reflullii  that 
r  employ  it  to  the  oxclusioQ  of 
all  other  methods.  As  the  right 
occipito-iliac  poBterior  occurs 
far  mure  frequently  than  the 
left  variety,  I  shall  degcribe  in 
detail  the  procedure  indicated 
in  the  former. 

In  the  fii-st  step  of  the  opera- 
lion,  the  bhides  are  applied  to 
the  »ide«  of  the  head  with  the 
pelric  curve  looking  towards  the 
face  of  the  child,  whereas  iu  the 
second  manipulation  it  looks 
towards  the  occiput     For  the 
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fintt  application  (Figs.  366  and  367)  the  right  liand  is  passed  into  the 

left  posterior  se^it-nt  of  the  gL-nitnl  trar-t.  and  the  posterior  (right)  par 

sought  for.    Over  it  thu  li?ft 

blade  is   applied.      Thid    is 

held  in  position  by  an  as- 

sifllant,  while  the  operator's 

U*ft  hand  is  passed  into  the 

right  side  of  the  vagina  and 

over   it   ib    introduwd    the 

right  blade,  whidi   is  then 

rotated   anteriorly   until   it 


Fig.  870.  Vix.  :iri. 

PioK.  STOf  371. — ScAXZOKff    M^itatrvui,  siiowixn    Rotation  td    AKTKRti>a   Pmitiox:  FonoBTM 

iKVKirrxii, 

comes  to  lie  opposite  the  blade  first  introduced.  The  forceps  is  then  locked, 
its  blades  now  occupying  the  left  and  the  sagittal  euturc  the  right  ob- 
lique (lianieter  of  the  pelvis. 
Downward  traction  is  then 
made  until  the  heail  ini- 
piugt'S*upon  the  pelvic  Jloor. 
when  a  rt>t;nT  inntion  i^  im- 
parted to  the  forcejiB  by 
which  the  occiput  is  slowly 
rntated  to  a  right  transverse, 
and  later  »ui  Id  au  obliquely 
anterior  position  (sec  P'igs. 
3CB  and  370}. 


^\ 
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The  forceps  having  become  inverted  must  he  taken  off,  and  reapplic«l 
in  the  usual  manner  to  the  head,  wliich  now  occupies  a  right  anterior 


position,  when  delivery  is  readily  accomplished.  Some  difficulty  may  arisQ 
ill  bringing'  alwiit  proper  articulation,  since  the  handle  of  the  left  branch 
lying  above  the  riglit  cannot  be  loc-ked,  but  this  can  be  readily  overcome 
by  rotating  the  former  around  the  latter  so  as  to  bring  the  lock  into  proper 
position  (see  Fig.  ^74).  In  left  positions  the  blades  are  applied  in  a  similar 
manner,  but  in  the  reverse  direction. 

By  this  method  I  have  obtained  most  satisfacton,-  results,  and  have 
been  able  to  deliver  many  women  with  case  after  the  usual  methods  had 
faih^l.  Indeed,  my  experience  hns  bevn  so  satisfactory  that  I  have  ceased  to 
dread  uceipilo-posterior  presentations,  and  now  regard  them  with  equanim- 
ity, feeling  that  delivery 
can  be  readily  and  aafeSy 
effected  when  n- •-•■^^av\. 

To  ovoid  tfk:  niMt  — I 
ty  of  constantly  bearing' 
in  mind  winch  is  the  Icl'l 
and  which  the  right 
branch  of  the  forceps,  it 
is  a  good  practical  rule 
for  a  beginner,  after  hav- 
ing made  an  accurate  di- 
agnosia  of  the  position 
of  the  head,  to  articnhii** 
the  forceps  and  to  huM 
thcin  before  the  vulva  uf 
the  pationt.  In  this  way 
he  readily  appreciates 
how  they  should  be  ap- 
plied, and  xvliich  blade  i'^ 
to  go  over  the  poste- 
rior ear. 

Uiijh  Forceps.  —  As 
has  already  been  said, 
the  high  ari*  nnich  niori" 
diRiciiIt  tlian  the  mid  ur 
low  forceps  operations, 
and  shotdd  not  be  under- 
taken unleji*  urgent  indications  are  present.  If  the  head  be  well  engaged, 
the  forceps  should  be  applied  as  in  the  mid  or  low  operation,  except  that, 
owing  to  the  mnri»  plevated  position  of  the  head,  the  blades  must  be  inlro- 
duced  for  a  greater  distance  into  the  genital  tract. 

On  the  other  hand,  if  the  entire  head  lies  above  the  superior  strait,  or 
only  a  small  segrnent  nf  it  is  engaged,  the  use  of  forcepa  should  he  avoided 
if  pwMJblc.  (js  such  a  condition  usually  indicates  considerable  dispropor- 
tlonBetwecn  tEeTj.^^*^^  ^<1  tlic  pelvis.  If,  however,  the  operation  appears 
to  be  called  for,  the  forreps  should  be  applied  obliquely,  one  blade  over 
the  masfoid  and  the  other  over  the  opposite  brow.  XfiLiny  mind  -Uiia  is 
the  only  condition  inwhich  the  interests  of  the  mother  and  child  ora^not 
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,  by  applying  the  foraepa  directly  tothe  |i^fiB.o£  the  head;  but 
unfler  tiiese  cirruirifitaucoSUiere  are  several  contra- indications.  In  the  first 
plaru,  a»  Uie  pelvis  is  usually  contracted,  the  sagittal  suture  will  generally  lie 
transTCTscIy,  and  accordingly  the  blades  of  the  forceps,  if  applied  to  the 
aides  of  the  head,  will  occupy  the  extreuiitit'S  uf  the  coiijugala  vera,  and  thiia 
still  furlluT  iucrt'iisf  tlie  disproportion,  lint  more  important  utill  is  the 
fact  that,  since  tiic  shape  of  the  birth  canal  makes  it  impossible  for  the 
forceps  to  conform  to  ita  axis,  the  potiterior  blade  bridges  over  Uic  anterior 
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Fio.  175, — Dtaobah  ttiicvixa  OxrcnT  nr  CKriiALin  Ai>rLtOATiOK  or  Frntricrfi  wiikn  IlBAn  i» 
AT  SvriRK^R  Strait;  Blaok  Lihk  iMiioATi^to  ]>iricctiom  or  Achtal  awu  Dottkd  Like 
TBAT  'IF  lt>8AL  TRACTEoy  (FanbcDLl'  urid  Vanilor). 


concavity  of  the  eacmm  and  thus  prevents  the  head  from  entering  the 
pelvic  cavity,  and  no  defeats  the  very  purpose  for  which  the  operation 
woiihl  be  undertaken. 

Aris-lraclioit  Farreps. — With  the  ordinal^  long  forceps,  the  high  and 
occasionally  even  the  mid  operation  is  comparatively  diflicult,  strong  trac- 
tion being  neee-saiiry  to  cffeet  delivpry.  ThiH  ia  due  to  the  fact  that,  owing 
to  the  shape  of  the  birth  canal  and  of  (he  forcejjs,  it  is  impossible  to  exert 
^ctiou  direcU^in  the  axis  of  the  superior  strait.  The  latter,  as  we  know, 
woiild,  if  ciintinupd  downwnnl,  pass  through  the  lower  portion  of  the  sa- 
crum; but,  owing  to  the  presence  of  the  perinieuin,  the  extremity  of  the 
sacrum  and  the  coccyx,  it  is  impossible  to  depres^s  the  hamlles  of  the  forceps 
sufficiently  to  permit  of  traction  in  the  desired  direction.  As  a  consequence, 
a  very  considerable  part  of  the  force  exerted  is  wasted  iu  dragging  the 
head  ngninst  the  flymphysis  instead  of  bringing  it  downward.  Thus.  Taraier 
pointed  nut  that  a  force  of  40  pounds  employed  in  an  ordinary  high  for- 
ceps operation  would  be  resolved  into  two  forces — one  of  30  pounds  and 
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with  the  hnndles.    He  also  showed  that  a  similar  result  might  be  attained 
by  making  strong  downward  pressure  with  one  hand  in  tho  neighbourhood 


of  the  lock,  w^iile  the  other  wns  used  for  traction.  This  manreavre  is 
usually  attributed  to  Pajot,  but  was  recommended  by  Saxtorph  forty-four 
years  before  his  birth. 

Hermann,  of  Beme,  in  1844,  was  the  first  to  attempt  to  overcome 
the  di Jlir.nl ty  by  devising  an  axiii-tmction  forcepB,  his  crude  inistru- 
irn^nt  being  shown  in  Fig.  378.  Hubert,  of  Louvaine  (18G0),  found 
that  in  certain  cases,  by  turning  the  liandk'S  downward,  he  could  make 
traction.along  the  axia  of  t.he  superior  strait,  bis  instrument  giving  ideal 

rt-'SuUa  wlien  the  sagit- 
tal suture  W.1S  directed 
an  tero- posteriorly,  but 
being  useless  in  all 
other  positions.  Mo- 
rales (1871)  added  a 
perineal  curve  in  the 
fureepa,  but  his  in- 
vention, possessed  the 
eanie  disadvantajres  as 
(hat  of  TFuhert-  TCone 
of  the^e  instruments 
were  of  much  practical 
TaUip.  t)i)t  they  served 
tu  etnpha.sizr  the  faultii 
of  those  in  general  uskj. 
Finally,    in     Wl^ 

Taruier (i»Wed — -the 

problem  by  attaching 
a  traction-rod  to  I^eh 
blade  and  fastening 
them  to  a  liamTie.  His 
original  forceps  pos- 
sefwivi  a  definite  peri- 
neal curve,  and  was  very  cumbtrsnine.  The  importance  of  his  invention 
WES  soon  recognised,  and  obstetricians  tliroughout  tbc  world  j)romptly  at- 
tempted to  improve  upon  it;  so  that  at  present  one  or  more  modificatjona 
of  axis-traction  for- 
ceps, each  desig- 
nated by  the  nume 
of  the  modifier,  are 
to  be  found  in  every 
large  city. 

Tamier  himself, 
not  considering  his 
original  forceps  sat- 
isfactorv,  continued 
to  make  changes  and 
improvementa,  so  that  before  his  death  he  liad  devised  an  instrument  wliici 
leaves  little  to  be  desired.    It  is  practically  a  long  French  forceps  without 
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a  porinoal  curve,  provided  with  short,  detachable  tract! on-rodg,  one  of 
which  is  inserted  Just  beyond  the  eye  of  each  blade.    When  not  in  use  these 
are  held  in  place  by 
a  pin  upon  the  un- 
der surface   of  the 
shank,   from   which 
they  can  be  readily 
freed,  and  attached 
by  their  fret;   nuds 
to  a  traction  attach- 
ment which  terminates  in  a  handle-bar  which  can  be  grasped  by  one  or  both 
hands  (see  Figs.  382  and  383). 

With  this  device,  traction  can  be  made  almost  in  the  axis  of  the  superior 
strait,  and,  owing  to  the  preecm-c  of  numerous  joints  in  the  traction  attach- 
ment, the  instrument  can  be  used  in  any  position.  The  handles  oi  the 
forceps  merely  serve  to  indicate  the  direction  in  which  traction  should  be 
made,  the  force  being  applied  to  the  handle-bar,  which  is  held  horizontally 
no  nmttei-  what  the  positiim  of  the  blades  may  be,  the  traction-rods  being 
kept  I  cfuliniutre  beneath  the  handles  (Fig.  ."184). 

To  my  mind,  this  instniment  is  superior  to  all  other  axi^-tmcUon  for- 
ceps, and  witli  if  most  excellent  results  can  be  obtained  with  a  minimum 

expeuditurc  of  energy, 
and  by  its  lud  a  deliv- 
ery can  occasionally  be 
effected  which  would 
have  been  impossible 
with  the  ordinariTin- 
etruments.    One  of  Tts 


bi-st  points  is  the  joint  Ijctwecn  the  horizontal  and  vertical 
portions  of  the  troclion  attachment,  as  a  result  of  wliich  the 
handle-bar  can  be  held  liorizontatly..  even  though  the  forceps 
is  applh^d  at  the  ends  of  the  iintero-postcrior  diameter  of 
the  pelvis.  I  use  this  instrument  in  all  cases,  without  the 
traction-rods  in  low  and  mid,  and  with  thera  in  high  forceps 
operations. 
ApplknHnn  of  Forceps  in  Farr  Frc^mtaivms. — Tn  face  prpsenlaiiona  the 
application  of  forceps  oceasinnally  becomes  necessary,  but  should  be  at- 
tempted only  in  the  transverse  and  anterior  varieties,  the  Wades  being 
applied  to  jJig-sides  of  the  head  along  the  men  to-occipital  diameter,  with 
the  pelvic  curvature  directed  towards  tlie  neck.  "Traction  is  made  in  a  down- 
ward dTrection  nnii!  the  chin  appears  under  the  symphysis;  then  by  an  up- 
ward raovemeuL  the  fact;  is  slowly  extracted  thi-ough  the  vufva,  the  nose, 
eyesV  brow,  and  occiput  appearing  in  succession  over  the  anterior  margin 
of  the  perinipiini. 

Fontps  should  not  be  applied  when  the  chin  is  directed  towards  the 
hollow  of  the  sacrum,  as  delivery  cannot  be  effected  in  this  position.  Tn 
rare  instances,  however,  an  expert  operator  may  endeavour  to  rotate 
the  chin  to  a  transverse  and  later  to  an  anterior  position,  though  such 


From  the  time  of  SmelUe,  m&ny  authors  have  recommend cd  the  ex- 
tmctiuu  of  the  after-cnntiiig  head  in  breech  presentations  by  lueaus  »i  the 
forceps.  In  auch  cases  the  body  of  the  child  is  enrried  up  over  the  abdomen 
of  the  mother,  and  the  bbidjw  are  introduced  imder  it  and  appliwl  to  the 
aides  of  llie  head.  As  a  matter  of  fact,  it  ia  never  neeesaarv  to  resort  to  the 
forceps  under  such  conditions,  so  its  employment  is  not  to  bo  reooinmended, 
since  the  more  expert  one  becomes  in  the  use  of  Maiiriccau^s  method  of  ex- 
traction the  less  frequently  will  difficulty  be  experienced  in  delivering  the 
after-coming  head. 

Prognosis. — Ijow  and  mid  forceps  operations,  when  intelligently  per- 
formed upon  henltliy  women  iind<>r  proper  aseptic  preenutions,  should  not 
be  followed  hy  maternal  mortality,  the  operation  being  undertaken  to  save 
maternal  and  fcetal  life. 

Tt  is  generally  held  that  perineal  tears  occur  more  frequently  in  foi^ 
cepa  than  in  spontaneous  delivcrieal^This,  however,  should  not  be  the 
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case,  provided  that  the  heaA  in  extraoted^sufficiently  slowly.  Unfartimately, 
il~wotn3^  apjK'ar  as  thoagh  Iho  average  operator,  as  suon  as  the  head  ap- 
pears at  the  \"u\va,  is  seized  with  an  almost  uncontrollable  desire  to  effect 
its  immediate  delivery  by  brusque  traction,  instead  of  imitating  nature  and 
devoting  from  GftcL-n  to  twenty  luiniites  tu  ovi'rconiiufr  the  resiaUnee  of  the 
porina»izm  and  vulval  outlet.  Leopold  has  stated  that  the  forceps  is  the 
hlooiliest  of  all  obptetrit-al  operations,  and  this  is  undoubtedly  true  if  tlie 
child  is  rapidly  dragged  through  a  partially  dilated  birth  canal  by  brute 
force.  On.  the  other  hand,  if  properly  employed,  it  is  a  means  of  saving 
instead  of  destroying  the  periniTum,  inasmuch  as  the  exit  of  the  head  can 
be  I'outrfllled  more  effectively  by  means  of  the  forceps  than  by  any  other 
procedure. 

Attempts  at  delivery  through  an  imperfectly  dilated  eer^-ix  are  most 
dangerous,  and  frequently  give  rise  to  deep  cer\ical  tears,  which  may 
lead  to  the  death  of  the  patient  from  hieniorrliage  or  infection.  Hfore- 
over,  the  applieaLiou  <if  forceps  requires  an  nctrurate  diagnosis  as  to  the 
position  and  presentation  of  the  child,  and  when  this  is  lacking,  as  in 
certain  occipito-posterior  and  brow  presentations,  and  the  forceps  is  in- 
rtHTeclly  applied,  <lelivery  can  be  etTectwl  only  by  brute  force,  which  can 
hardly  fail  to  cause  serious  lesions  for  mother  and  child.  Similar  untoward 
results  often  follow  an  attempt  to  drag  the  head  forcibly  through  a  mark- 
edly contracted  pelvic  brim. 

The  f<i>tal  mortality  dppondiJ  ujson  the  position  of  the  head  and  the 
general  difficulty  of  the  operation.  It  should  be  practically  zero  in  low 
and  mid  operations,  except  in  the  rare  cases  in  which  a  funnel-shaped 
pelvis  is  overlooked.  Tn  a  comparatively  large  experiein;e,  1  can  recall 
only  two  children  whose  dejilhs  enuld  he  diri'ctly  attributed  to  the  opera- 
tion when  properly  performed.  On  (he  other  bond,  the  high  forceps  opera- 
tion is  attended  by  a  very  serious  fiftal  mortality,  which  bi'CQmes  greater 
the  less  deeiily  the  head  is  engaged.  Tn  such  cases  the  head  may  be  sub- 
jected to  iiijuniHis  presjiure,  which  may  lead  to  the  rupture  of  intracranial 
vessels  and  the  subsequent  death  of  the  child.  In  rare  instances  actual  frac- 
ture of  the  skull  nay  occur,  and  occasionally  the  upper  part  of  the  occipital 
bone  may  become  separah^d  from  iti*  bai^p. 

Xot  infrequently  the  chiUl  umy  be  bnrn  with  fo«fl?  parnlt/sh,  or  the 
condition  m.av  develop  shortlv  after  binh.  This  is  most  frequently  noted 
when  the  head  has  bi'cn  seized  obliquely,  ami  is  due  to  the  pressure  exerted 
by  the  posterior  blade  of  the  forceps  upon  the  neighbourhood  of  the  stylo- 
mastoid foramen,  through  which  the  nerve  leaves  the  skull.  Not  every 
facial  paralysis,  however,  following  delivery  by  forceps,  shouhl  he  attributed 
to  the  operation,  as  such  a  condition  is  occasionally  encountered  after  a 
spontaneous  labour,  and  may  he  due  to  intracranial  causes  quite  independ- 
ent of  the  use  of  instruments.  Full  literature  upon  this  subject  will  be 
found  in  Mace's  article  (1901). 


380 


jTETRrcS 


LITKRATUUR 

Atblimg.    The  Ohambcrlcas  »nd  the  Miiiwif«ry  Forceps.     Loiidun,  1883. 
Baudklocoux.    Do  Ih  iimuivrf  lie  ne  »f<rWE  du  forccfo,  etc.     L'urt  Av«  BcooucbfmcDt& 

NouT.  etl.,  Paris,  17*t,  t,  ii,  ;M)0-348. 
Il;n)ix.     L'LnTention  du  foixcpa  &  double  courbare.     Prugiies  Mi'-dicaJ,  1876,  77U. 
IjM  Chamber  Ions.     Lequel  d'outni  vux  iniaKitia  Ic  f  orci^t^    Olisti-trique  et  Qjni^colo^c^ 

1880.  66S-a68. 
Cdapuah.     An  Kssay  on  the  Improveuiciit  oX  Midwilory,  etc.     London,  1738. 
CUASSAONT.     Le  forceps,  eU\     Paris,  1S71. 

Fonutiuns  du  fort-cps,     Paris,  1891. 
FiRADKur  Dl  VARNien.    Intrixiluetiou  &  lYtiido  clinjqno  pt  h.  U  praliquo  dcs  agcoucIia* 

itents.     Paris.  l»9I.  27fi-4ftS. 
GiFFArtD.     Cuses  in  Midwifery.     London,  1734. 
nKRMAXM.     Ueber  eine  none  GeburtxmiLge.     B«m«,  1844. 
HiinKKT.     Note  sur  LViqutHbro  du  forceps  et  du  levier.     Meiiioireii  de  I'AciuL  Royale  de 

Bolgique.  1S80. 
Lev-bet.    Obscrvutioiiti  sur  ks  causes  cl  Ics  occIdtinU  de  plasjounj  ftocouvtiemvuts  labo- 

rioux.     Paris.  1747. 
Mai'I.      Des  paralysies  fucialcs  s{»oti(an^G9   du  nouvcau-nv.      L'Obst«lnqufi,   IIH)!,   vi, 

517-.')2«. 
MoitAL^-^.     Mudiftcatiun  nouvellc  du  r.irt'i?ps,     Juur.  do  MM.  dc  BnixoIK-s.  1871. 
Mi;MiF.a.    nUturia  litcnu-iu  ol  crilica  forcipum  H  vccliuui  ob»t«triciurmu,  Lufj^d.  Bat,, 

ITfli 
PALrrs.    Sf*  Lovret 

PouLLET.     I)i»  divpHies  especes  du  foroaps.     Party,  IS83. 
SX.vtiER.     Die  t.'hamlxirlens.     Archiv  I.  CJyii..  1857,  xxxi,  119-144. 
Saxtobi'U.     Thcoria  de  divcrso  parlu,  cLc.     liavuiao  and  LipsJac,  1773. 
8cA5Zuyi.     Lrhrbuch  der  UoburtahUUe,  II.  AuQ.,  lUBa,  H3tj-EJ40. 
SmkUiIB.    a  Trealisc  on  the  Theory  and  Pmctiw  of  Midwifery.    iioudiHi,  1652. 
TARNiRa.     Diisi-riplioii  dc  dciix  iiuuvi-aiix  fon-t-jis.     Paris,  1877. 
WiTRow«Ki.    L'arsenal  Dbst^thcaL    Paris,  Stcinhell. 


CH.VPTETI  XXI 


KXTHACTION  AND  VERSION 


Extraction  in  Breech  Presentations. — The  delivery  of  the  child  by 
traction  when  the  feet  protrude  from  the  vulva  in  breech  presentations, 
wa^  probably  the  earliest  obstetrical  operation. 

From  the  time  of  Hii>pocnitf8  up  to  the  bt'f;iuuiug  of  the  sixteenth 
ceutur)-  head  presentations  alone  were  considered  normal,  and  hence  all  the 
authorities,  with  the  exception  of  Celsiis,  ndrised  the  conversion  of  breech 
into  vertex  presentJitiong  at  any  coat,  even  though  it  rnndere*!  necessary 
anipulalion  of  t!ie  limbs.  After  the  resuscitation  of  podnlie  vereion  by  Am- 
bi"oi3c  Par6  and  Jacques  (ruillenicau.  more  ralioniil  views  prevailed,  so 
thai  in  the  seventoenth  century  we  find  Maurircnii  advising  thq  method 
of  extraction  wliieh  is  in  general  use  at  the  prusunt  tijue. 

As  the  technique  of  the  operation  varies- according  aa  one  has  to  deal 
with  a  complete  breech  or  foot,  or  with  a  frnnk  brcpch  pres(mUtion,  it 
will  be  npcflS8ar}-  to  connider  the  two  conditions  strparately.  In  both,  llio 
essential  prerequisite  for  the  successful  performance  of  extraction  lies  in 
the  complete  dilatation  of  the  cervix  and  the  absence  of  any  serious  me- 
chanical obstacle.  It  is  tnie  that  in  a  certain  number  of  cases  extraction 
through  an  imperfet-tlj'  dilated  cervix  \9.  possible,  hut  this  is  usually  cITcctcd 
only  at  the  cost  of  deep  cervical  tears.  Moreover,  the  additional  re^iistance 
offered  to  the  papsagc  of  the  head  will  generally  lead  to  its  extension,  the 
arms  at  the  same  tiinc  beconiinjr  elevaUnl  over  it,  thereby  so  complicating 
and  deliiving  delivery  that  the  child  U  almost  invariably  lost.  Kor  these 
reaBons  premnture  extraction  is  indicated  but  rarely,  and  then  only  in  the 
interests  of  tlu?  molher. 

Intftradfiuy  far  Bxfrartion. — Tt  has  already  been  pointed  out  that  the 
fretal  mortality  is  considerably  greater  in  breech  chnn  in  vertex  presenta- 
tions, since  in  the  former  death  from  asplwxhition  is  almost  I'nevifablo 
if  the  Iiead  he  not  delivered  in  less  than  ruibj^mirtrifejt  aliiUi  the  appear- 
aneo  of  thjjimbilicus  at  the  vulva.  In  these  cases  the  untoward  result  may 
be  clue  fo  one  or  other  of  several  rnuses.  Thus,  very  often  the  cortl  is  sub- 
jected  to  prt?ssure  between  the  pelvic  hrim  and  the  head,  which  may  Ix- 
80  severe  as  to~com"pletcly  check  the  circulation.  Less  frequently  the  rapid 
decrease  in  the  size  of  the  uterus  following  the  extrusion  of  the  body  of 
the  child  results  in  premature  separation  of  the  placenta  before  the  head 
is  bom,  so  that  death  becomes  inevitable  uulesa  extraction  is  promptly 
effected. 
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In  all  lircccb  prof<en  tat  Ions,  preparations  should  be  made  for  extraction 
as  soon  as  tJic  buttocks  appear  at  the  vulva,  so  that  the  operation  can  be 
promptly  resorted  to  if,  aft«r  the  appearance  of  the  umbilicus,  the  extrusion 
of  the  rest  of  the  body  does  not  rapidly  follow.  In  a  certain  number  of 
case8,  no  matter  what  the  position  of  the  breech,  extraction  may  bo  called 
for  by  any  condition  which  seriously  threatens  the  life  of  the  mother  or 
chilli,  ju8t  as  in  vertt^x  preseniationa.  When  speaking  of  the  latter,  how- 
ever, it  was  said  that  the  passage  of  meconium  indicated  that  the  child  waa 
in  danger^  whereas  in  breech  presentations  such  an  occurrence  is  without 
aignlficance,  as  it  is  simply  the  result  of  tlie  compression  to  which  the  abdo- 
men of  the  child  is  hvin^  subjected. 

Extraction-  by  One  or  lioth  Fnl. — Before  bcpinnin;?  the  operation  the 
patient  should  be  brought  to  the  edge  of  the  bed  and  subjected  to  the  usual 
preliminary  preparations.  C'uinplete  ana?stheaia  is  necessary,  except  in 
those  cases  in  whicli  the  body  of  the  child  has  already  been  born  and  only 
the  head  remains  to  be  extracted. 

As  a  rule,  extraction  is  an  extremely  simple  operation  when  the  breech 
has  been  bom  spontaneously,  whereas  it  is  less  so  when  the  feet  are  in 

the  vagina,  and  very 
much  more  difficult 
when  they  are  still 
within  the  uterus.  In 
thf  latter  case,  one 
hand  should  be  passed 
through  the  cen'ix  and 
an  attempt  made  to 
sftz..'  both  feet,  the 
ankles  being  graspud 
in  such  a  manner  that 
llif  second  finger  lies 
bi'lwwii  thffm.  Tlioy 
are  tlien  brought  down 
iuto    the   vagina,   and 

U.  -vH^^H^    '^^lA^  '  '''^^i"^    i^   made   un- 

^^L  ^  ^V  ''^  ^^^^^  appear  at  the 

^^^■^H^^^^c  j^^  «L  however, 

^^^^^^^^BE^^^^^^l         ^^/       difficulty 
J         .^^  ^sT^^^^^b  ^flH     euced  in  seizing  both 
^^^^^^^^^^^^^1     grai;ped  and  extracted 

in  a  similar  manner. 

As  soon  as  the  feet 
emerge  from  the  vulva 
they  should  be  wrapiMid 
in  a  sterile  towel  so  that  a  firmer  grasp  may  be  obtained;  since  the  vemix 
cawwsa  renders  them  so  slippery  that  they  are  very  difficult  to  hold.  'Inac- 
tion is  tlien  made  in  a  downward  direction,  and  as  the  legs  protrude  still 
farther  they  are  grasped  higher  up,  first  by  the  calves  and  later  by  the 
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thighs.  When  the  breech  appears  at  the  vulva,  traction  is  made  in  an  up- 
ward direction  until  it  Ib  delivered.  The  thumt)s  are  then  applied  over  the 
j4iu:rum  and  the  fin- 
gers over  the  hips,  and 
traction  is  continued 
in  the  8ame  manner 
until  the  thorax  iii 
bom,  when  the  arum 
must  be  freed  in  order 
to  effect  delivery. 

Ji_  only  jine  foot 
has  been  seixod.  trac- 
tion »liould  be  made 
upon  it  until  the  but- 
tocks appear  at  the 
vulva,  when  the  index 
finger  of  tlie  other 
hand  is  introdncod 
into  the  posterior 
groin  and  aids  iu 
traction. 

Aa  soon  as  the 
operator  begins  to  pull 
upon  the  legs,  an  as- 
sistant or  the  nurse 
should  exert  strong 
pressure  upon  the  uto- 
nis  in  the  axis  of  the 
superior  strait,  ivith  the  object  of  preserving  the  flexed  attitude  of  the 
hear!  and  pireventing  the  arms  from  Wconiing  extended  above  it.  Besides 
ser\'ing  these  purposes  it  also  aids  directly  in  the  expulsion  of  the  child,  and 
thus  renders  necossan*  a  smaller  amount  of  force  on  the  part  of  the 
operator. 

In  order  to  free  and  dfUver  fhe  arms.  6hc  cliild  should  be  seized  with 
the  thumbs  over  the  scapula;  aniTTTie  fingers  over  the  sides  of  the  thorax, 
and  rotated  nntil  the  hinacromial  diameter  occupies  an  oblique  diameter  of 
the  pelvis  (Fig.  3fiT).  The  posterior  arm  shouM  be  fretd  (irst,  since  there  is 
more  available  space  in  tlie  posterior  and  ktcral  segments  of  the  pelvis  than 
elsewhere.  To  acoomplish  this,  the  feet  should  be  seized  by  one  hand  and 
Cftrried  towards  the  groin  of  the  mother  opposite  the  posterior  shoul- 
der. In  many  oases  this  niauieuvre  caitses  the  latter  to  emerge  over  the 
perineal  margin,  the  hand  and  arm  escaping  spontaneously.  If  this  does 
not  occur  two  fingers  are  introilueed  beneath  the  shoulder  and  pawted  along 
the  humerus  until  the  elbow  is  reached  {Fig.  388).  Tlie  fingers  are  now 
applied  in  such  a  way  as  to  serve  as  a  splint  to  the  arm,  which  ifi  swept  down- 
ward over  the  thorax  and  delivered  from  the  vulva.  To  effect  the  delivery 
of  the  anterior  arm.  thi-  body  is  seized  as  before  and  rotated  so  as  tn  bring 
the  undelivered  shoulder  into  the  neighbourhood  of  the  nearest  sacro-sciatic 
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notch.  The  legs  are  then  carried  upward,  so  as  to  bring  the  body  to  the 
opposite  groin  of  the  mother,  and  if  the  arm  be  not  bora  spontaneously 
it  is  clclivc;re(l  in  tlio  same  manner  as  the  other. 

If  pressure  from  above  has  not  been  made — and  occasionally  in  spite 
of  it — the  ftrms  may  beconui  extended  over  the  head.    Under  such  circum- 

staneeg  their  delivery,  al- 
though more  difficult,  can 
be  accomplished  by  the 
manoeuvres  onlinarily  em- 
ployed. In  rtoiufT  this,  par- 
ticular care  must  be  taken 
to  carry  the  fingers  np  to 
ihf  elbow  and  use  them  as 
a  splint,  for  if  the  finger  be 
merely  hooked  over  the  am 
find  Btrong  traction  made, 
the  humerus  or  clavicle  is 
exposed  to  frreat  danger  of 
fracture.  Occasionally,  the 
mfintpuvre  may  be  n-udered 
easier  by  pushing  the  child 
a  short  distance  up  the  gen- 
erative tract. 

In  other  canes  the  arm 
is  found  around  the  buck 
of  Ihe  neck,  when  its  de- 
livery Iwcomes  still  more 
dinicult.  If  it  cannot  be 
freed  in  the  m«nnpr  junt 
described,  it  must  hi'  forci- 
bly extracted  by  hooking  a 
finger  over  it.  Unfortu- 
nately, fracture  of  the  hu- 
merus in  very  common  in  8uch  caitea,  and  the  dangers  attending  the  pro- 
ceilure  sliould  be  pointed  out  to  some  responsible  member  of  the  family; 
although,  inasmuch  as  the  life  of  the  child  can  be  8ave<l  only  in  this  way, 
the  ri^k  is  always  justifiable. 

After  the  shoulders  Imve  been  bum,  the  head  usually  occupies  an  oblique 
diameter  of  the  ])eU-i8  with  the  chin  directed  posteriorly,  when  its  extraction 
is  best  effected  by  MauricMu's  manentvre  (Figs.  389  and  300).  For  this  pur- 
jKJSe  the  t(idex  finger  oT  one TTamT  is  rnlroduood  into  the  nifjuth  of  the  child 
and  nppliiMl  over  the  superior  maxilla,  »v  hile  the  body  rests  upon  the  palm  of 
the  hand  and  the  forearm,  with  the  legs  straddling  the  latter.  Two  fingers 
of  the  other  hand  are  then  hooked  over  the  neck,  and,  grasping  the  shoul- 
ders, make  downward  traction  until  the  occiput  appears  under  the  aym- 
physis.  The  body  of  the  child  is  now  raised  up  towards  the  mother's  ab- 
domen, and  the  mnulh,  nose,  brow,  and  eventually  the  occiput,  successively 
emerge  over  the  perina^um.    Traction  should  be  exerted  only  by  the  fingeri 
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over  the  ithouldcrs,  and  not  by  the  finger  in  the  mouth,  since  in  mauy 
cases  the  latter  slips  from  the  superior  maxilla  and  comes  to  rest  upon  the 
inferior  maxilla  and  baw  of  the  tongue,  as  a  consequence  of  which  serious 
injuries  may  be;  donp  to  the  child  if  pncrgctic  t.rac^tion  be  employed. 

This  mancjtuvrc  waa  first  practised  by  Mauriceau  in  the  seventeenth  cen- 
tury, but  for  some  reason  fell  into  disfavour.  Nearly  a  hundred  years  later 
Smi'llie  dpHcribed  a  similar  procedure,  hut  rarely  made  use  of  it,  as  lie  pre- 
fcrri?d  the  rmploytiit-ul  oC  forceps.  In  the  meantime  other  dcviccH  c-ame 
into  use,  until  G.  Veit,  in  18G;J,  directed  attention  to  the  inestimable  ad- 
vantjigps  which  Slauriceau's  metho<I  of  extraction  posHCSsed  overall  others. 
For  this  reaiiuii  in  (Jcrmany  tlu*  procedure  is  frequently  <'alled  after  Vcit, 
or,  when  greater  accuracy  is  desired,  is  designated  as  the  Mauriceau-Smcllie- 
Veit  mautcuvre.    Litzmann,  however,  is  certainly  right  in  pointing  out  the 
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impropriety  of  such  a  nomenclature,  and  insisting  that  only  the  name  of 
the  original  inventor  (Mauriceau)  should  be  used  in  describing  it.  Numer- 
ous other  meUiods  of  extraction  have  been  devised,  Winckel  being  able  in 
1888  to  collect  21  different  procwlures  from  the  literature,  although  none 
has  proved  as  serviceable  as  that  of  ^^au^ceau. 

In  the  vast  majority  of  cases  the  back  of  the  child  eventually  rotates 
towards  the  front,  no  mfltter  what  its  original  position;  but  when  it  docs 
not  take  place  spontaneously  the  movement  may  be  inaugurated  by  making 
stronger  traction  upon  the  leg,  which  would  naturally  rotate  anteriorly. 
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If  thift  does  not  bring  about  the  desired  re&ult,  and  the  back  remains  pos- 
terior after  the  birth  of  the  shoulders,  extraction  must  be  begun  with  the 
occiput  posterior.  As  a  rule,  rotation  can  still  be  effected  by  means  of 
tliB  finger  in  the;  mouth,  after  which  the  head  can  be  extracted  by  Mauri' 
ceau^s  nmna-uvro.  When,  however,  this  is  impossible,  delivery  must  be 
attempted,  with  the  head  in  its  abuonnal  position,  by  the  employment  of  a 
modified  Prn/iue  maturvpre,  whirh  is  so  eiilind  for  the  reason  that  its  ad- 
vantages wereslfongly  ur^ed  and  practised  more  particularly  by  Kiwisch, 
of  that  city,  although  it  had  been  described  by  I'ugh  a  century  earlier. 
The  procctlure  is  isoincwhjit  as  follows:  Two  fingers  of  one  hand  grasp  tlie 
ajjouldersy  while  tha  other  hand  drawa  up  tEe  feet  over  the  abdomen  of 


Flu.  891. — tlKuviHT  or  APTBB-CoKuro  Hiad.  Bacv  PovrxxioR  (Bnmail, 

>ther.  M  a  result  the  occiput^of  the  child  is  born  first  and  the 
is  neces»iirily  subjected  to  greater  liability  of  rupture. 
I^rognoais. — The  prognosis,  so  far  as  the  mother  is  concerned,  is  very 
tonronble.  even  when  considerable  disproporfioiTexBts^  between  the  cliild 
and  the  pcUis,  since  the  pressure  to  which  the  maternal  soft  parts  are  sub- 
jected lasts  but  a  few  serondu,  instead  of  being  prolonged  for  hours,  as 
in  head  prowntationa.  Owing  to  the  necfissary  intra-vaginal  manipula- 
tions, there  is  a  slightly  increased  danger  of  infection,  and  more  particu- 
larly in  the  cjiw  of  a  primipara  with  a  rigid  vaginal  outlet  Uiere  is 
greater  liability  to  laceration  of  the  perinnDum  than  in  head  presentations. 
For  the  cluld,  however,  the  outloolt  is  not  so  favourable,  and  becomes 
more  serious  the  higher  the  situation  of  the  presenting  part  at  the  begin- 
ning of  the  operation.  The  foetal  mortality  is  in  great  part  due  to  the 
M 
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dangers  inherent  to  breech  presentations,  which  are  augmented  by  the 
greater  liability  to  the  occurrence  of  traumatism  during  extrw^tion,  particu- 
larly it  lliuro  is  marked  disproporlioo  betwceu  iht;  head  and  the  ]>elvis. 

As  has  already  been  said,  fracturett  of  the  humerus  and  clavicle  cannot 
always  be  avoided,  even  in  the  liands  of  expert  operators.  Occasionally 
kmnahmata  uf  the  sUrtio-ihuI</'maghid_ftiu8cie  are  noted  after  Uie  opera- 
tion, though  these  arc  usually  of  but  slight  significance  and  disappear  spon- 
taneously within  a  short  time.  More  serious  resultJ*,  however,  may  follow 
the  se^ralioHjif^  the  xpiphy^es  of  the  scapula  or  humerus,  in  exceptional 
cases  pqriUu^^  ^[  tfte  ann  results  from  pressure  exerted  upon  the  brachial 
plexus  by  thefingers  in  making  traction,  but  more  frequently  is  due  to  ao 
overMtretiihing  of  the  neck  in  freeing  the  arms  or  in  ctTecting  extraction 
by  the  Prague  niancKUVTc.  As  will  be  8ho\m  in  Chapter  XLV,  the  condi- 
tion udually  undergoes  spontaneous  cure,  although  in  rare  instances  it  per- 
sists throughout  life. 

When  the  child  is  forcibly  extracte<l  through  a  markedly  contracted 
ptdvis,  spoon-tifiaped  depressiuus  or  actual  fraduna  of  the  sk-ull  may  ruatilt, 
which  generally  prove  fatal.  ^ 
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The  nppli<'a1  ion  of  forreps  In  the  nflf.r-rttming  head,  introduced  by  Sniellie, 
has  Uvu  I'xlcnsively  practised.  Huder  such  circumstances  the  body  of  the 
child  ia  elevated  towards  the  abdomen  of  the  mother  and  the  forcepe  in- 


EXTRACTION  AND  VERSION 


troduccd  under  it,  the  blades  being  applied  to  the  sides  of  the  head.  Fcr- 
Bonally,  I -have  never  found  it  ncce&saiy.  to  resort  ii  iln-  j-iocedure,  and 
believe  that  it  is  but  rare!}'  caWvil  for  if  the  ol^stctriciau  tui&  xuade  liimaelf 
thoroughly  Caiiiiliar  with  Haurlccau's  manccuvre. 

Extraction  of  Frank  Breech  Presentations, — "ftlien  indications  for  de- 
llTery  arise  after  the  breech  has  deacimiled  into  the  birth  canal,  its  extrac- 


tion can  usually  be  effected  with- 
the  iiidc_x  finger  of  one  hand  into 
making  tractiop  until  the  buttocks 
iq^ex  finger  of  the  other  hand 
the  ^ieriox_£rbin   in  order  to 


out  dilTicuUy  by  hooking 
flu*  antSDor  ^-oin  and 
ajipear  at  the  mjlva,  the 
being  thtm  inspHed  into 
fumisli  additional  aid. 
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On  the  other  hand,  when  the  breech  ia  at  the  superior  strait  delivery 
is  much  more  difficult.  In  guch  cases  it  is  advisable  to  try  to  decompose 
the  wedge  and  bring  dnw-n  one  or  both  feet,  which  can  be  roadily  accom- 
plished if  attempted  shortly  after  rupture  of  the  membranes,  but  be- 
comes extremely  difficult  if  a  con&idemble  time  has  been  allowed  to  elapse 
after  the  escape  of  the  liquor  amnii  and  the  uterus  has  become  tightly  con- 
tracted over  the  child. 

Fn  many  cases  the  employment  of  the  follo^^'ing  manoeuvre  suggested 
by  Einarcl  will  often  aid  materially  in  bringing  down  the  foot:  'JVo  finders 
arc^carrietl  up  along  one  leg  to  the  knee  and  pnsh  it  away  from  the 
middle  line.  ThTs  procedure  is  usually  foTTowed  hy  spontaneous  flexion, 
and  the  ^>ol  orthe  child  will  beiclt  to  impinge  upon  the  back  of  the  hand, 
wh*m  it  can  be  readily  seized  (Fig.  'tl)4). 

In  view  of  the  fact  that  it  is  often  very  difficult  to  seize  and  bring 
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down  a  foot  in  the  latter  part  of  the  second  stage  of  labour,  Ahlfcld  and 
otliei-s  have  suggested  the  ]irnpriely  oi  rupturing  tlie  membranes  as  aooa 
as  Ihe  cervix  is  fully  dilattnl,  uutl  hriaging  down  a  foot  prophylactically,  bo 
that  a  convenient  haudle  may  be  available  in  case  extjaction  becomes  neces- 
sary. This  cim  be  readily  acconiplisbed,  but 
ig  not  advisable  as  a  uiutine  practici*,  since 
the  frnnlf  Kri^gh  fonns  a  much  bt-lter  dilat- 
ing weflge  than  the Jncomplyle  breechprcs- 
entatiou.  The  procedure  is  justifiable,  now- 
ever,  in  thopc  ciiscs  in  which  it  is 
highly  probabU*  that  rapid  delivery 
will  become  imperative;  for  instance, 
in  patients  sutTcring  front  acute  dia- 
ciises  and  heart  lesions. 

If  tlie  iniUcaliou  for  delivery  is 
urgent,  and  it  is  impossible  to  bring 
down  a  foot,  the  child  must 
be  extracted  as  it  lies.  For 
this  purpose  the  index  finger 
of  one  hand  is  hooked  into 
the  anterior  groin,  and  strong 
dott-nwanl  traction  made, 
supplemented,  if  neces- 
sary, by  the  use  of  the 
other  hand  which  grasps 
the  wrist.  This  proced- 
ure is  continued  until 
the  posterior  buttork  has 
almost  reached  the  pel- 
vic floor,  when  the  index 
finger  of  the  otlier  hand  is  hooked  into  the  posterior  groin  and  traction 
made  wilb  buth  bunds.  As  soon  as  the  latter  ln;e«mL'8  aeeessible.  dtdivery 
can  usually  be  readily  ctTectcd,  but,  im fortunately,  in  a  considerable  num- 
ber of  eases  one  is  unable  to  bring  the  breeoh  low  enough  to  offer  this 
advantage.  For  this  ri'ason,  when  the  breech  is  high  up,  its  extraction 
should  not  be  attempted  unless  impemtively  demanded  by  the  condition 
of  the  niother  or  elnld;  olherwisc  it  is  far  better  to  wait  until  it  has  de- 
acendeil  lower  befttre  interfering. 

As  soon  as  the  buttocks  are  bom.  first  one  leg  and  then,  the  other  ia 
drawn  out  and  extraction  accomplished  as  described  above.  As  was  said 
before,  traction  must  nlway!  be  supplemented  by  jjressure  upon  (be  abdo- 
men from  above.  This  precautionary  measure  should  never  be  neglected, 
as  delivery  can  frequently  be  accomplished  by  its  aid  when  it  would  be, 
impossible  if  traction  by  the  lingers  were  alnne  relied  upon.  Indeed,  it  ia 
not  until  oup  has  attempted  a  difficult  frank  brnneh  exlmetion  that  one' 
learns  liow  little  force  can  be  exerted  by  the  fingers. 

Prnf]nn<ti<t. — Tlic  prognosis  for  both  mother  and  child  is  Jess  favour- 
able.Jn  frank  breech  tboiL  in  foot  presentations.    In  the  former  the  in- 
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ereawd  manipulation  afrord8_greater  opportunity  for  infection;  while  the 
flttcmpf  to  reacli  the  posterior  ^roiu  often  givesriae  to  depp  tears  before 
tbe~child  has  reached  the  pcrinasuin.  Again,  in  view  of  the  longer  time 
required  to  effect  delivery,  the  child  is  exposed  to  more  danger,  and  in 
adilition  in  the  tinc^idents  incident  to  extraction  by  the  feet,  fracture  of 
the  ft-mur  may  follow  tlie  attempt  to  bring  down  a  foot,  especially  when 
strong  traction  is  made  upon  the  groin. 

Use  of  Forceps. — In  view  of  the  diflTiciilty  which  sometimes  attends  the 
extraction  of  thf  fnink  breech  when  high  up,  Lusk,  Budin,  Reynolds,  and 
other  authorities  have  recommended  the  employment  of  forceps,  the  blades 
being  applied  obliquely,  one  over  the  «icnim  and  the  other  over  the  thigh. 
Up  to  Ihn  prestmt  time  l[have  had  no  experience  with  this  procedure,  having 
been  able  to  effect  delivery  rri"aTr"h:iy  eases  by  trnetinn  exerted  with  a 
finger  in  the  grnin.  When  this  fails  the  applieatiou  of  furceps  is  certainly 
justifiable,  although  when  the  breech  is  high  up  it  should  not  be  attempted 
except  under  pressing  in^lications. 

The  FiUri, — In  these  cases  it  is  aometimes  convenient  to  mnke  use  of 
the  fillet.  This  may  consist  of  sever«I  Ihickiii^sses  of  sterile  gauze  bandage 
which  are  passed  over  the  anterior  groin.  The  fillet  is  a  very  efficient 
tractor,  but  its  applira.tion  offers  considerable  fliftlculty.  TJrleKs  the  oper- 
ator has  at  his  disposal  a  specially  constructed  instruiiient.  a  TaJrly  satis- 
factory carrier  may  be  improvised  fi-oru  a  rubber  catheter,  through  which 
a  piece  nf  stout  thread  is  passed.  «  loop  being  allowed  to  protrude  from 
the  eye.  A  stylet  is  then  introduced,  and  an  appropriate  eui-vo  having 
been  given  to  the  closed  end  of  the  catheter,  the  bent  extremity  is  passed 
arounrl  the  anterior  grnin  until  the  lingers  in  thu  vagina  can  seize  the  loop, 
to  which  one  end  of  Ihe  fillet  is  attached  and  then  cautiously  drawn  up 
into  place. 

Aside  from  tbo  difficultv  encountered  in  applying  it.  the  only  disad- 
vantage of  tbp  fiUot  U  its  liajjility  to  cut  thnmjrh  the  skin  of  the  groin; 
but  this  aeeidcnt  can  he  avtidi-d  by  employing  several  tbicknesgea  of 
gauze  anrl  tnkinf:  care  that  they  do  not  become  twisted  into  a  cord. 

Tlip  old^T  authors  ndvoeated  making  traction  upon  the  groin  by  means 
of  a  metallic  hook.  Tins  in^tmment  should  never  be  employed  upon 
living  children  on  account  nf  its  liability  to  cause  fracture  of  the  fi'uiur. 
On  the  other  hand,  when  the  child  is  doad  and  such  an  accident  is  a 
matter  of  indifterence,  ihe  hook  aflorda  a  rn(»st  convenient  means  of 
making  traction. 

Version.' — Version,  or  turning,  is  an  operafion  through  which  Ihe  pres- 
entatnyi  of  the  fn'tns  is  artiliciuUy  altcredLOnc  pole  being  substituted  for 
tlie^other.  or  mi  obHqtio  or  transverse  being  converted  into  a  longitudinal 
jjresentfttion. 

According  a«  the  head  or  breech  is  made  the  presenting  pari,  the  opera- 
tion is  spokoTi  of  as  cephalic  or  podalic  version  respectively.  It  is  also 
designatpd  according  to  the  method  by  which  it  is  accomplished.  Thus 
we  speak  of  fjrtFrnaLvttJiion  when  the  manipulations  are  _niade  £Xc1ilsiTC)y 
through  the  externa!  alwlomiiuil  wall;  of  intcrnnJ  rerjtion  when  the  entire 
hand  is  introduced  into  the  uterine  cavity;  and  of  MmbJiifd  version  when 
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on«  band  nuinipulatps  throajG:fa  the  abdominal  wall  wbile  two  or  more 
of  ihe  utlinr  art  introduced  throug-h  the  cerris. 

Cephalic  VenioiL — lliis  operation  waa  practised  from  the  most  remote 
antufuity,  and  only  jrradually  fell  into  disfavour  after  the  introduction  of 
ptKlalic  T«r»ion  by  Par6  and  his  followers.  After  the  discovery  of  Wi^nd 
(1807)  that  the  position  of  the  child  could  easily  be  altered  by  eitemal 
maaipulatioiu,  cephalic  version  came  into  more  general  use,  and  since  the 
publicaiiona  of  Hubert  and  Pinard  has  become  a  well-recogniiwd  pnH.tdurc 
in  certain  condilions. 

The  object  of  the  operation  is  to  Kuhstitute  a  vertex  for  a  less  favonr- 
able  presentation.  As  it  does  not,  however,  afford  a  means  for  immediate 
delivery,  its  field  of  uM-fulness  is  comparatively  limited,  and  its  employ- 
ment U  still  further  restricted  by  various  contra-indications, 

InHifatifms. — Tf  a  brt>och_j)r  transverse  presentation  is  diagnosed  in  the 
iMLfcw  weeks  of  pregnancy,  its  conversion  into  a  vertex  should  he  at- 
tempted by  external  manmnvrea,  provided  tliere  be  no  marked  dispro- 
portion between  ihp  size  of  the  chilil  and  the  pelvis.  If  the  breech  be  not 
enj^agcd.  ci'phalic  version  is  indicated  by  reason  ol  the  increased  fistal 
mpriality  attending  spontaneous  delivery  in  that  presentation;  while 
if  the  rhild  Mom  transverwely  a  change  of  presentation  is  imperatively 
d<*riiRnded,  inasmuch  as  a  natural  laliour  is  out  of  the  question,  and  if 
appropriate  measures  arc  not  adopted  the  lives  of  both  mother  and  child 
will  be  lost, 

ITrifortunately,  after  Uie  accomplishment  of  external  cephalic  version, 
the  chilli  tcMiN  to  return  to  its  original  position,  untess  the  new  prcwnbition 
can  hv  retained  until  enga^rement  occurs.  Consequently,  whenever  thiit  pro- 
cedure ia  employed  during  pregnancy,  the  wearing  of  a  suitable  bandage  is 
nccesaary.  Moreover,  the  oporation  can  be  accomplished  only  under  the 
following  conditions:  (1)  Thp  presenting  part  must  not  be  engaged;  (2) 
the  abdoininjil  wall  must  Iir  siifTieiently  thin  to  admit  of  accurate  palpa- 
tion; (3)  the  abdomiual  and  uterine  walls  must  not  be  too  irritable;  (4)  the 
titenis  must  contain  a  suQficicnt  quantity  of  Uquor  aiuuii  t*>  permit  the 
eaity  movonient  of  the  child.  Given  these  essentials,  extenial  cephalic  ver- 
aiim  should  always  be  attcnipted,  pince  it  ia  absolutely  hannless,  and  if  the 
new  position  is  maintained  it  may  do  away  with  the  necessity  for  serious 
operative  proi'odures  at  the  time  of  labour. 

In  the  early  stages  of  labour,  before  iJie  membranps  have  ruptured,  the 
sftine  indicHtinns  hold  good,  and  at  this  time  may  be  e.ttendi'd  to  oblique 
preaentationfl  as  well,  though  these  usually  right  tliemselves  spontaneously  as 
labour  progresses.  On  the  other  hand,  external  cephalic  version  is  not  indi- 
cated after  the  cervix  has  become  fully  dilates!  and  the  membranes Vave  rui>- 
turcd,  except  in  occasional  cases  of  Rlioulder  prt'tnentationfi;  since  it  can  be 
elTectod  but  rarely,  and  Ijeller  results  are  obtained  from  podalic  vereion 
followed  by  immediate  extraction.  This  is  particularly  true  in  cases  com- 
plicated by  prolapse  of  the  cord  or  placenta  prtpvia.  Serious  pelvic  cou-f 
traction  is  a  di'clde<l  eontra-indieation,  since  although  it  mav  he  readily 
arcr)mplishe<l,  Ihc  pro<edurL'  is  useless,  and  more  serious  operative  meaaui 
will  be  necessary  before  delivery  can  bo  effected. 


M^fhoda. — Cephalic  Tersion  may  be  broTight  about  either  by  external 

manipulations  alone,  or  hy  the  com bi net!  mcthcxl — with  oue  hjind  on  the 
abdomen  nnd  two  or  nioru  fingei-s,  or  even  the  whole  hand,  in  the  uterus. 
During  pregnancy  the  former  is  the  only  method  applicable,  and  at  the 
time  of  labour  it  should  be_employed-wlieiiev«r  feaaibk'..  Tlie  twhni(]ii« 
hfl*  been  carefully  dpjicribpd  by  Pinard,  and  is  Bomewhat  &s  follows:  Tlie 
patient's  ahduniuu  having  been  bared,  the  presentation  and  position  of  the 
child  are  carefully  mapped  out.  The  ftetal  poles  are  then  seized  with  either 
hand  and  the  one  which  we  wish  to  present  is  gently  strok^I  towards  the 
superior  ftrait,  while  the 
other  is  moved  in  the  op- 
posite direction.  Aft«r 
verBinn  hjw  been  coni- 
plc'ti'd,  the  child  must  be 
held  in  its  new  position 
until  engagement  occurs. 
During  pregnancy  this  is 
aecomplishcd  by  appro- 
priately fitting  p  a  d  .-i , 
which  are  held  in  place 
by  a  bandage;  but  at  the 
time  of  lal)our  the  head 
mav  be  pre*wed  down 
into  the  superior  strait 
and  held  firmly  in  posi- 
tion until  it  becomi's 
fixed  under  the  iunavin-c 
of  the  uterine  contrao- 
tiotts. 

At  the  time  of  labour, 
if  external  manipula- 
tions prove  fiilili?.  ceph- 
alic version  may  be  aecomplishcd  hy  the  comb\Md  method  n/  BraxJnn  H\c3cs 
as  soon  as  the  cervix  is  sufficiently  dilated  to  admit  of  two  fingers.  For 
carrying  out  this  procedun^  TTioks  gave  the  following  directions: 

"  Introduce  tlie  left  hand  into  the  vngina  as  in  podalic  version.  Place 
the  right  hand  on  the  out-side  of  the  abdomen  in  onler  to  make  out 
the  position  of  the  foBtus  and  the  direction  of  the  head  and  feet.  Should 
the  shouhler.  for  instance,  present,  tlien  push  it  with  one  or  two  fingers 
on  the  top  in  the  direction  of  the  feet.  At  the  same  time  pressure  by  the 
other  hand  should  be  exerted  upon  the  cephalic  end  of  the  child.  This 
will  bring  the  cliiM  close  to  the  os.  Then  let  the  head  be  received  upon  the 
tips  of  the  inside  fingers.  The  head  will  then  play  like  a  ball  between  the 
hands,  and  can  l>e  placed  at  almost  any  part  at  will.  .  .  .  Tt  is  well,  if  the 
breech  will  not  rise  to  the  fundus  readily  iirid  the  liead  is  fairly  in  the  08, 
to  withdraw  the  hand  from  the  vagina  and  with  it  press  up  the  breech  from 
the  exterior." 

Busch,  D'Outrepont,  and  others  advocated  attempting  cephalic  version 
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after  complete  dilatation  of  the  cervix,  by  introdncinj^  one  hand  into 
the  litems  and  seizing  the  head,  white  the  other  is  emploj^ed  Tor  external 
manipulations.  This  is  rarely  if  ever  aflvisable,  as  nndt?r  such  circuin- 
Btances  it  is  preferable  to  perform  internal  rereion,  which  is  no  more  dan- 
gerous, and  at  the  same  time  in-nnits  immediate  delivery  if  uncessary. 

Fodalic  Version. — By  this  is  understood  the  seizure  of  one  or  both  feet 
by  two  or  more  finders,  and  drawinp  Ihem  through  the  cervix,  the  operation 
being  usually  followed  by  extriiction.  Podalic  verwon  was  intro4luce<l  and 
warmly  advocated  by  Part-,  and,  until  the  iuveuliuu  of  the  fuix-eps.  afforded 
the  only  means  of  artificially  delivering  onrautilated  children.  It  is  inter- 
esting to  note  that  Guillemeau,  one  of  Park's  students,  wai*  emibled  by  this 
mpans  to  save  his  ma.>'ter's  daughter  from  dying  of  ha-uiorrhagt^  due  to 
placenta  pra>via.  The  value  of  the  operation  was  recognised  and  insisted 
upon  by  Louise  "Bourgeois,  Mauriceau,  and  among  many  others  by  De  la 
Motte,  whn  employed  it  very  frequently  with  most  excellent  reau^tB. 

Inilicaliotiii:. — Podalic  version  Is  indicated  in  two  gn-at  groujis  of  eases 
— namely,  in  trangSEIBfi-fflQdpbliciue  pr€«entation8  and  \n  h ead^presentat ions 

in  wliich  it  irt  hclicviMl  tTiat  delivery  "can 
bt;  more  safely  and  more  rapidly  accom- 
plished after  vorsion. 

Tlip  npcPHnily  for  version  in  trans- 
verse and  oblique  pres^ntationi}  is  obvi- 
ous. In  abnormal  head  presentations, 
when  the  face,  brow,  or  occiput  is  poste- 
rior and  movable  above  the  superior 
strait,  delivery  can  frequently  be  more 
readily  accomplished  after  version  than 
by  any  olhvT  means.  Podalic  version  is 
Qsunlly  till-  Dpemtiuu  uf  cluuce  in  pro- 
lapse of  the  extremities  or  umbilical  cord, 
and  ^n  nuniy  cases  of  pLacenta  pnevia. 
Mnrcovcr.  when  the  c-bild  pr^'sents  some 
ileformity  dr-livery  is  sometimes  very 
much  facilitatwi  after  version.  (Jener- 
ally  speaking,  the  operation  is  indicated 
in  all  casf*  requiring  prompt  delivery 
when  the  bead  is  floating  at  the  superior 
strait  or  is  but  slightly  engaged,  provided 
there  is  no  great  disproportion  between 
its  size  and  that  of  the  pelvis.  Under 
such  clrcunistanres  it  is  usually  a  much 
safer  procedure  than  the  application  of 
high  forr'eps. 

Oneotits  widiiat  fields  of  usefulness  is  after  the  manual  dilatation  of  the 
cervix  in  accoucliemtnt  forcty  espeeUllyjn  eclampsia  and  baniwrrhage,  when 
version  and  extraction  supply  the  readiesTan^  Inosfconscrvati vc  jniotbod 
of  lielivery.  ~ 

Marked  degrees^!  pelvic  dcfornuly  contra-indicate  the  operation.    It 
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is  true  that  version  can  be  accompli  shed,  but  afterward  it  is  frequently 
impossible  to  extract  an  uninutilated  child.  Tt  should  neter  be  attempted 
w]ifn  the  fliild  is  sutlL-riiiiJ  fmiii  hr/druiri/halus. 

The  most  favourable  time  for  the  performance  of  the  operation  is 
immwliately  after  the  rupture  of  tlie  membranes,  licfore  the  amnjptic  fluid 
has  (Irainetl  off,  and  while  the  chjld  in  readily  iiiovnhle  in  any  direction. 
Generally  speaking  pudalie  vet:sion  should  not  be  attempted  through  an  im- 
perfectly' dilated  cervix,  except  in  certain  cases  of  placenta  prtevia. 
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Tn  many  caws  the  patient  is  not  nccn  uiitii  bug  after  rupture  of  the 
mcmbraDcs,  and  coudition«  may  be  present  which  render  the  operation 
extremely  ditficuU  or  even  impnasible.  For  example,  the  uterus  may  he 
tetanirBJly  contrn<'lpd  and  80  tightly  applied  to  the  body  of  the  child 
as  to  render  even  the  iutroduction  <if  the  hand  extremely  diflieult.  In 
other  cases,  if  a  long  inten'al  iias  elapsed  srncc  the  nipture  of  the  mem- 
branea,  the  contraction  ring  may  have  risen  to  sneh  an  extent,  and  the 
lower  uterine  ecpnient  be  s<i  strftch«d  as  to  render  the  operation  dangerous 
in  the  higlieat  degree,  as  the  attempt  at  version  will  probably  lead  to  rup- 
ture of  the  utenia. 

Tfchiiqve. — The  patient  should  be  amvsthetized  and  placed  upon  a 
table  or  brought  to  the  edge  of  the  bed,  and  the  usual  preparations  for  an 
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Podalic  version  may  be  accomplighed  by  one  or  ta'J)_nietIiods — Laternftl 
or  combint'd.  lu  thu  foranT  tht-  eutire  hand  is  introduced  into  the  uterus, 
while  in  the  latter  on!y  two  fingers  are  pressed  through  the  cervix:  but  in 
both  methods  the  other  hand  is  applied  over  the  abdomen  and  controls  the 
movements  of  tlie  fiKtus. 

Internal  Podalic  Vtr$ion. — This  should  be  attomptcd  only  after  com- 
plete dUatatJon  of  the  oen'ix.  If  the  inenibranea  are  intact,  they  are  rup- 
tured and  thn  hand  is  iinmrdiatcly  introduced  into  the  uterus;  the  feet 
are  then  seized  and  drawTj  tluough  the  cenix,  the  operation  being  usually, 
but  not  necessarily,  followed  by  extraction.  The  method  of  procedure  varies 
somewhat,  aeconling  as  one  hajn  to  do  primarily  with  a  Iiead  or  a  triinpverae. 
presentation.  In  the  first  instance  tlie  hand  and  arm  must  be  introduc 
considerably  fnrther  into  the  penital  eunal  than  in  the  latter  (Fig.  3!>6). 
) .  If  the  child  presents. by  the  head,  the  choice  of  the  hand  wliich  is  to 
passed  into  the  uteme  depends  upon  the  location  of  the  smal)  parts. 
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the  back  be  rlirected  to  the  left,  the  feet  can  be  seized  most  conveniently 
with  tlici  left  hand,  ajid  vice  rerm.  Gi-nprnlly  Fpeakinrr,  it  ia  adviBable  to 
attempt  to  grasp  onlv  one  foot^if  possible  the  anterior  one — for  when  trac- 
tion is  made  upon  it  the  back  vri\\  fotatc  to  the  front.  The  feet  may  be  dif- 
ferentialerl  by  tracing  the  rnurse  of  the  thigh  and  leg  or  by  noting  the 
relation  of  the  great  toe.  Ilaviug  found  the  proper  foot,  tlie  aakU;  nhould 
be  grasped  between  the  index  and  second  tinkers,  and  slowly  drawn  through 
the  cervix,  while  the  external  hand  controls  and  guides  the  movements  of 
the  head. 

In  transverse  profientations  one  foot  is  seized  and  version  accomplished 
in  the  same  manner.  The  clmicniif  tlie  foot,  however,  is  a  matter  of  very 
considerable  im|K)rtiinee.  ^Vhen  the  back  ia  directed  anteriorly,  the  lower 
one  should  be  seized,  as  by  so  doing  the  back  of  the  child  is  kept  dJrecled 
towards  the  symphysis;  whereAs,  if  the  upper  foot  be  seized  the  back  may 
turn  in  the  opposite  ilirect  ion.  On  the  other  haiKl.  when  the  back  looks  jms- 
teriiorly.  Ihu  mjpt.'r  is  the  foot  of  choice^  since  traction  upon  it  will  <'jiti-^>  the 
^^to  rotate  to  the  front;  while,  if 
(he'Tower  foot  be  seized,  although 
anterior  rotation  will  usually  occur, 
the  upper  buttock  is  liable  to  im- 
pinge upon  the  anterior  portion  of 
the  pidvic  brim,  and  gi"eal  force 
may  become  necessary  to  effect  its 
disiodgment  (Figs.  :j!t'7  to  WO). 

Not  a  icw_  casea  ul  transverse 
presentation  arc  complicated  by 
fbe  prolapse  of  an  arm  into  the 
vagina,  TlndL-r  sucli  circumstances, 
a  fillet  should  be  applied  around 
the  wrist  and  held  loosely  by  an 
assistant,  while  version  ia  per- 
formed in  the  usual  manner.  In 
this  wav  the  arm  is  preventpd  from 
becoming  extended  over  tlie  liead, 
and  the  necessity  of  freeing  it  dur- 
ing extraction  is  obviated. 

Whatever  may  have  been  the 
original  position  of  the  child,  firm 
pressure  should  be  exerted  upon 
the  fundus  of  the  uterus  as  soon  as 
extraction  is  Ix'gun,  in  onler  to 
facilitate  the  delivery  and  at  the 
sftmc  time  prevent  extension  of  tlie 
head  or  amis. 

Combined  PudaUc  Vermon. — In 
other  instances,  particularly  in  pla- 

centa  pravia.  ver-sion  may  be  attempted  by  the  combined  or  bipolar  method 
aa  80CD  aa  the  cervix  is  sufficiently  dilated  to  admit  two  fingers.    With 
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these  the  prpsenting  part  is  dislodged  and  pushed  upward,  wrhile  the  external 
hand  jErradnolIy  brings  the  breech  downward  towards  the  exienial  os.  As 
soon  as  a  foot  crtn  be  felt  it  is  seized  by  tlie  two  lingt^rs  and  drawu  through 
the  rervLx.  For  tlie  lime  beiug  this  finishes  the  operation,  as  extraction 
should  not  be  thoxi^jht  of  until  the  cervix  is  fully  dilated,  for  it  is  extremely 
difficult  and  can  be  effected  only  at  the  cost  of  dwjp  cervical  learsi. 

Proffnims. — For  t!ie  luuiiitr,  the  prognosis  following  podalic  vcreion  is 
excellent  in  properly  selected  coses,  provided  the  patient  be  in  good  con- 
dition at  the  commencement  of  the  operation.  On  the  other  hand,  when 
attempted  in  the  case  of  a  tetanitmlly  contracted  uterus,  or  when  the  lower 
uterine  segment  is  overstretched,  forcible  attempts  at  version  may  lead  to 
the  rupture  of  the  organ  and  death. 

The  prognosis  for  (he  tduld  iiiJturly  £i»>d,  and  depends  ujion  the  nature 
of  the  indication  and  the  difiiculty  experienced  in  extraction.  On  the  other 
hand,  if  the  operation  be  undertaken  through  an  imperfectly  dilated  cer- 
vix, and  the  child's  head  he  arreale<i  tjy  the  exfrrnal  na,  the  time  required 
for  its  extraction  is  usually  so  great  thai  death  from  asphyxiation  is  in- 
evitable. Moren\*er.  in  cases  of  marked  pelvic  enntraction,  the  fa?tal  mor- 
tality iB  verj*  high.  In  many  such  cases  forcible  traction  may  enable  one  to 
deliver  the  child,  hut  usually  not  until  after  the  c'c>rd  has  been  so  hmg  com- 
pressed as  to  have  cause<l  pronounced  aspbjTcia  and  death,  not  to  mcntioa 
injuries  to  the  head  resulting  from  pressure. 
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CESAREAN  SECTION  AND  SYMPBYSEOTOMT 

Cnsarean  Section. — In  this  operation  the  child  ia  removed  from  the 
uterus  ihroiijdih  an  incision  in  the  ahdominal  imd  uterine  walls.  The  origin 
oriho^ferra  has  pven  rise  to  a  prp-at  deal  of  discussion.  It  has  been  gener- 
ally awtertcd  that  Julius  Cfpsar  was  brought  into  the  world  by  this  ineans^ 
and  Qhtained  his  name  from  the  manner  in  which  he  was  delivered  (fl  caso 
matrix  ufera).  This  exjilanalion.  Howpvpt.  can  hardly  be  correct,  as  his 
mother,  Julia,  live<l  many  years  afttr  her  sou's  birth;  and,  besidej*.  Julius 
wafl  not  tlie  first  of  his  name,  since  there  is  mention  of  a  priest  named  Caesar 
who  lived  several  penerations  before.  The  following  view,  however,  would 
at  least  appear  to  be  in(»re  plaiipihlp.  In  the  Roman  law,  as  codified  by 
Numa  Pompilius,  it  way  orden-d  that  the  operation  should  ho  performed 
upon  women  dying  in  the  last  few  weeks  of  pregnancy.  This  Ut  regia, 
as  it  was  called  at  first,  under  the  emperors  became  converted  into  the  Ux 
ca-mrm.  and  tJie  pniCfdurc  itself  became  known  as  the  Ccfsarenn  nprraiion. 

History.— The  history  of  Cesarean  section  may  be  said  to  extend  over 
threc^eriods.  the  first  lasting  irom.  the  earliest  times  to  the  beginning  of 
the  Biitecnth_century.  During  this  period  the  oprmtion  was  occasionally 
resorted  to  after  the^death  of  the  mother,  in  the  liope  of  saving  the  child, 
but  it  is  ini|)rf)hjd)le  that  It  was  practised  upon  the  living  woman,  although 
several  authorities  arc  inclined  to  believe  that  certflin  paswiges  in  the  Tal- 
mnd  may  be  so  interpreted.  The  fact  that  Dr.  Folkin  saw  a  Copsarean 
section  performed  among  the  natives  of  Uganda  renders  it  possible  that  it 
may  have  been  emjtloycHl  upon  the  living  wotimn  at  an  early  period  by  cer- 
tain of  the  uncivilized  races. 

The  second  period  extends  from  the  year  1500  to  187G,  when  Porro 
described  hiB  method  of  amputating  the  pregnant  uterus. 

According  to  C'jispnr  Bauhin,  the  first  Ca'sarean  section  upon  ft  living 
woman  van  performed  in  l.'iflO,  when  Jacob  Nnfcr,  a  castrator  of  pigs  at 
Sigerhauspn,  Switzerland,  operated  successfully  upon  his  own  w^ife  after 
she  had  been  given  up  by  the  midwivc.*!  and  barbers  in  attendance.  The 
fact,  however,  that  the  woman  had  five  spontaneous  labours  later  would 
go  to  show  that  this  was  not  a  tnie  Cnssarean  section,  but  probably  the  aim- 
pie  removal  of  an  e.vtra-uterinc  child  from  the  abdominal  cavity. 

Francois  Roussct,  a  eontempomry  of  Par^,  wrote  a  treatise  upon  the^ 

sobject  in  1581,  in  which  he  gave  the  histories  of  a  niunber  of  Cesarean 
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ficotioQS  collected  from  various  sources.  Several  of  them  were  probably 
apocryphal,  while  others,  in  all  proKibility,  were  optirations  fnr  advanced 
extra-Hterine  prpgnancy.  His  article,  however,  had  the  merit  of  directing 
attention  to  the  operatiun  and  to  tlic  possibility  of  performin;^;  it  upun 
th«  living  woman.  The  first  authentic  CVwirean  section  was  probably 
(lone  in  I'JID  by.Traulnmnii,  of  WiUenht^rg.  Following  thii*,  it  was  octca- 
eioDslly  performed  upon  the  living  woman  up  to  1777,  when  it  bncamc 
temporarily  tL-lipi^'d  by  symphyecotomy,  to  be  taken  up  again  after  Ihe 
latter  operation  fell  into  disrepute. 

Diirini;  this  jierioil  thi'  ytcrna  waa  simply  inciged  ^nd  the  child  ex- 
tracted. The  iitcrim;  walls  wore  nut_sutured,  the  contraction  and  retrac- 
tion of  the  orjrnn  hcing  relied  upon  to  chock  hamorrhagc.  Mq8t_of_the 
Wjt>tnen^>erialicd  from  haemorrhage  or  infection.  Sutures  were  first  em- 
ployed by  Lehas  (HGO),  but  did  not  come  into  general  use  until  after  the 
appearance  of  Sanger's  epoch-making  article  upon  the  subject  in  188S. 

Before  the  work  of  Porro  and  Sjingcr,  the  mortality  following  the  opera- 
tion was  appalling.  Meyer  (ISfiT)  collected  l.fiO.^  cases  from  the  litera- 
ture with  a  mortality  of  5-1  jicr  cent;  while  in  80  cast*  pcrfornied  in  the 
United  States  up  to  1878,  collected  by  Harris,  53.5  per  cent  of  the  women 
died.  According  to  Budin,  not  a  single  successful  Cseaarean  section  waa 
performed  in  Paris  between  the  years  1787  and  1870.  Such  poor  rcnulu 
were  obtuiiifd  by  phvfiic-ians  that  Harris  pointed  out  lliut  the  operation  was 
more  successful  when  iK»rforined  by  the  patient  herself,  or  when  the  abdo- 
mpn  was  ripped  opon  by  the  horn  of  an  infuriated  bull.  ITe  coUeclCTl  9 
such  cases  from  the  literature  with  ."J  reroveries,  and  ^tattnl  that  out  of  11 
CteMrcan  Bcction?  performed  In  the  city  of  New  York  during  the  same 
period,  only  one  patient  recovered. 

The  third  period  began  with  the  year  18^76^  whenj^juxo.  advised  ampu- 
tatjn;:  tha  body  of  the  utcnia  and  stitching  the  cervical  stuuip  into  Ihc 
lower  angle  of  the  iibdonnnal  wound  in  order  to  IcRsen  the  danger  from 
hemorrhage  and  infection.  This  procedure  being  followed  by  very  satis- 
factory results,  soon  became  quite  popular,  so  that  in  1890  Harris  was 
able  to  collect  264  operations  from  the  literature.  Storcr,  of  Boston,  in 
IRfiS.  jierfonned  a  similar  operation  upon  a  pregnant  myomatous  utprus. 
w\\h  a  fatal  result,  but  irm.'^niiK-h  a.«  he  did  not  appear  to  rerogni^f  the  ini- 
por+anoe  of  the  innovation,  the  credit  for  proposing  it  undoubtedly  be- 
longs to  Porro. 

Snnger,  in  1882,  revolutionized  the  ra>sarean  section  by  directing  atten- 
tion to  fKe  neeepsitv  for  the  employment  of  uterine  sutures.  As  ttie  utenis 
was  not  sacrificed  in  this  operation,  it  was  designated  as  the  conserpahve^ 
in  conlradistinction  to  the  Porra  Csesareau  section.  With  the  increasing 
perfection  nt  surgical  technique  more  and  more  satisfactory  results  were 
obtaiupfl  frorii  the  former  operation,  while  the  latter  became  less  pf>p«lar. 

After  the  supravaginal  amputation  of  the  myomatous  uterus  had  become 
more  perfocted.  similar  methods  were  applied  to  the  Porro  cpendion,  the 
cervi(«l  stump  being  covered  by  a  flap  of  peritonspum  and  dropped  into  the 
abdominal  cavity:  while  in  a  small  number  of  cases,  particularly  when  the 
cervix  was  carcinomatous,  the  entire  organ  was  removed.    The  latter  pro- 
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codurc,  which  was  first  attempted  hy  BischofT,  has  a  limited  field  of  appli- 
cnlion. 

fndiaUwtis. — The  most  frequent  and  important  indication  for  Gaesarean 
section  is  afforded  by  pebMW-whioh-am  so  cQStrac^cd  ws  to  offer  a  serious 
mechanical  olwtacU*  to  lalimir.  The  pelvicifldicationuiay  be  eniier  atHSihii** 
qrxtiaUvt,  Ihi*  upper  limild  being  a  conjji^tg.  vera  uf  5  and  7.5  centimetrei^ 
respectively.  In  the  former  the  contraction  is  so  pronounced  that  the 
birth  of  the  child  cannot  be  effected  by  any  other  means;  while  in  the 
latter  it  in  i^uffieicntly  marked  to  render  spontaneoua  labnur  inipu^ible,  but 
peniiits  delivery  after  craniotomy.  When  the  coiijujraLa  vem  mea>^urcs  not 
less  than  fi.5  centimetres,  a  Hvingj  not  overlarge  child  may  be  delivered 
after  symphyneotoniy. 

In  view  of  the  excellent  results  which  now  follow  Cssarcan  section, 
and  tlie  fact  thjit  the  spontaneous  cKOivcry  of  an  ordinary  fiiU-term  child 
is  out  of  the  qiicBtion  whi'n  the  eonjii^nta  vei-a  1^  less  Ihan  7  centimetres, 
the  upper  limit  for  the  uhsolule  iudieatiou  hiu*  been  extended  to  that  point, 
provided  the  patient  is  in  good  condition  and  amid  suitable  surroundings' 
for  a  major  operation.    Otherwise  the  old  limits  are  retained. 

\i  the  li)OI  ineelin;;  of  the  Aiiieriean  (JyriKH'cjht^ieal  Stwiety,  I  ad?o- 
catcd  that  the  relative  indication  be  likewise  broadened  in  appropriate 
cases,  and  its  upper  limit  placed  at  a  eouju'ratJi  vera  of  8.5  centimetres  in 
flat,  and  9  centimetres  in  ifeucrally  contracted  pelves. 

In  cases  of  this  cliiimcter,  the  course  of  labour  will  depend  upon  tlie 
size  and  consistency  of  the  head  and  the  character  of  the  uterine  contrac- 
tions. Given  two  women  with  pelves  of  the  same  sixe,  one  may  have  a 
spontaneous  and  easy  labour,  while  the  other  may  require  Ca^sarean  sec- 
tion for  deliven,'.  In  such  cases  the  operation  is  undertaken  primarily  in 
the  interests  of  the  child,  instead  of  r*;sorling  in  high  forceps,  version,  or 
craniotomy.  The  patient  ij3  allowed  to  go  into  lubourj  to  complete  the  first 
«nd  enter  the  second  stage.  In  most  cases  the  head  becomes  eugageil,  ^3 
spontaneous  delivery  inxurs.  On  the  olher  hand,  if  signs  of  engagement 
are  wanting  after  one  liour  of  strong  seeund-sfuge  pains,  the  propriety  of 
performing  CffisarcanSOCtianehoutd  be  considered,  provided  the  patient  Ima 
m»t  Imvu  subjected  to  repeated  vaginal  examinations,  is  in  good  condition, 
atid  in  the  hands  uf  a  competent  o])eraLor.  By  so  doing  nejirly  all  the 
chtldrvn  will  be  saved,  and  quite  as  many  mothers  as  after  diilleult  high- 
f«\v|w  operations  or  cranioioitiy.  If,  however,  these  conditions  cannot  be 
Klfitled,  Cffsarean  section  becomes  a  very  dangerous  procedure  and  should 
Ml  b*  considered.  In  such  cases  the  patient  should  be  allowed  to  continue 
gbkb*Hir  until  a  rlefinite  indication  for  its  termination  arises,  when  high 
jljjgri:.  wrsiun.  or  craniotomy  should  be  resorted  to  according  io  the 
of  the  particular  case. 

is  t  general  nusconception  as  to  the  innocuoysnes8j}fj3^niohrnyt 

general  belief  existing  that  it  is  unattended  by  iQatenMl~nuu> 

'  igaHi  of  I'inard  and  Bar,  however,  prove  the  contrary,  as  their 

•  and  9.39  per  cent  respectively.     At  the  same  time,  it 

iKat  many  of  their  patients  were  infected  and  in  bad 

seen,  and  consequently  their  results  were  iutinitely 
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worse  than  they  would  have  been  bad  all  been  clean  cases.  But  when  this 
fact  has  received  full  consideration,  their  ficrures  still  serve  to  show  that  the 
operation  is  not  devoid  of  danger  even  when  undertaken  'under  favourable 
conditions. 
/.  Pelvic  CQntraetion  involving  the  superior  strait  ia  not  the  only  Indica- 
tign_  for  Ctesareag  section ;  in  not  a  few  ca5*3  abnormalities  of  the  pelvic 
outlet  likewise  call  for  ii«  perfonniincc.  Under  such  circumstances  a  bis- 
isch^  diameter  u£  7  centimetres  or  less  is  a  positive  indication  for  the 
operation.  Other  pelvic  defoniiitjes  which  occasiondlly  necessitate  the 
operation  will  Im?  consiilercd  in  the  chapter  upon  Contracted  Prlves. 
a  Obstruction  lojahour,  due  to  conditions  other  than  pehic  contraction, 

^ ,  occasionally  affords  an  indication  for  the  operation.  Thus,  myomata  ju  >he 
lower  Bfigment  nf  the  uterus,  as  well  as  ovarian  and  other  tumours  which 
are  prolapaud  and  cannot  be  replaced  under  ana'sthesia,  may  so  block  the 
pelvic  canal  as  to  render  Cesarean  section  imperative.  The  same  may  he 
said  of  certain  cicatricial  contractions  of  UiC-  cervix  or  vagina. 

CarcinoDitt  of  the  cervix  occasionally  rejsults  in  the  formation  of  such 
dense  and  rigid  tissue  that  dilatation  becomes  ini[H)»»ibIe.  In  such  caaes 
Ca^sarcan  sci-tion  is  demanded  in  the  interests  of  both  the  child  and  iiitillicr, 
and  should  he  supplemented  by  total  hysterectomy,  if  the  disease  be  not 
too  far  advanced.  In  rare  instances  malignant  tumours  of  the  rectum  may 
80  obstruct  the  jiclvic  uanal  us  to  render  Cajsarssan  secCiun  iuiptirativc.  Holz- 
apfel  lately  reported  a  case  of  this  character  and  collected  6  others  from 
the  literature. 

ITalhertsma  suggested  Cspsarean  section  as  the  best  method  of  deliv- 
ery in  rtiTlfljn  cases  of  cclumpsia  conipliciitcd  by  an  undilated  and  rigid 
cervix.  Olshausen's  experience  also  favours  this  view.  In  exceptional 
cases,  in  a  well-regiilatod  hospital,  it  is  certainly  a  more  consen'ative  pro- 
cedure than  the  forcible  <lilatatic>n  of  a  cartilaginous  and  rigid  cen-ix. 

Cnntra-imlirations. — Except  in  the  presence  of  an  absolute  indication, 
Crcsarcan  section  should  ncrer  be  performed  when  the  child  is  dead  or  in 
serious  danppr.  Il  is  likewise  contra-indicated  when  the  mother  is  in- 
jected, in  poor  condition,  or  among  surroundijigs  which,  render  an  aseptic 
operation  impracticable.  Under  such  circumstances  craniotomy  is  the 
operation  of  choice,  and  CifsarRan  section  should  not  he  undertaken  unless 
a  Hxin^  child  is  eaineatly  desired;  and  then  only  after  the  risks  incident  to 
i^havc  been  clearly  explained  to  a  responsible  member  of  the  family.  Again, 
the  operation  is  usually  cpnt ra-i nd i catjed  when  the  (mticnt  lias  been  subject- 
ed to  repcati'd  vaginal  t'xaminations  during  labour  by  one  whose  tccliniijue 
ia"guestionab]e,  even  though  no  signs  of  infection  are  appareut  at  th^;.time. 
If,  however,  the  operation  should  be  decided  upon  in  the  presence  of  such 
risks,  the  entire  uterus  should  be  removed  after  delivery  of  the  child. 

Operatire.  Terhtntjue:  {a)  Conserva(ire_  Ccesarean  Stction. — When  under- 
taken for  the  ahwlute  or  even  for  the  relative  indication,  if  previous 
laboui'^^  have  repratedly  eniled  in  the  birth  of  dead  children,  the  operation, 
if  possible,  should  be  perfonned  at  an  appointed  time,  a  daxj3r-so  prior  to 
th^  expected  on«d^  of  labour.  In  many  cases,  however,  especially  in  hos- 
pital practice,  this  is  out  of  the  question,  inasmuch  aa  the  patient  is  often 
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not  seen  until  she  is  well  advanced  in  labour.  Moreover,  in  the  border 
line  cases,  with  the  broadened  relative  inflication,  the  patient  must  be  al- 
lowed to  go  into  labour  in  order  to  afford  Nature  an  opportunity  of  demon- 
strating K'hat  »\\G  din  do.  In  such  cases  only  one  vaginal  exaininatioit 
should  be  made,  and  that  not  until  some  time  has  elapsed  after  the  rupture 
of  the  membranes.  Then,  if  there  appears  to  be  no  likeIi)ioo<l  of  sjMin- 
tancous  delivery,  Ca'sarean  secrtinn  should  he  promptly  performed,  as  the 
prospects  for  recovery  decrease  in  almost  geometrieaJ  ratio  for  every  hour 
■elapsing  after  llie  onset  of  the  second  stage. 

When  the  operation  can  be  performed  sU  a  fixed  time,  the  patient  should 
be  prepared  exactly  as  for  an  ordinai-y  abdominal  operation.  On  the  night 
be^fore,  after  she  has  received  a  full  batik  the  abdomen  should  be  shnved, 
dismfecfcd^  and  coveren^wltli  n  l>ichloride  compress.  The  bowelH  should 
be  evacuated  l>v  an  appropriate  callmrtic,  ami  an  enema  given  a  few  hours 
bofure  she  is  put  upon  the  table. 

Just  before  the  beginning  of  the  operation,  the  bladder  is  culheterized 
and  the  abdumen  redisinfected  in  the  usual  manner  with  permanganate  of 
potassium,  o-xallc  acid,  bichloride  of  mercurj-,  alcohul,  and  ethtT  The 
woman  is  then  placed  in  the  dorsal  or  a  slightly  elevated  Trendelenburg 
position,  and  the  entire  body,  except  the  field  of  operation,  is  covered  with 
sterile  towels.  If  the  patient  is  not  seen  until  labour  has  set  in,  similar 
]]re[Kiralious  should  be  made,  except  that  tlu-  bath  and  the  a«liiiinistration 
of  a  eothartic  must,  of  cnurse,  he  dispensed  with. 

In  addition  to  the  operator,  four  assistants  are  needed,  one  to  give  the 
anjsathetie,  one  to  a^Ui  diixnitly  at  the  wound,  and  two  tojiandle  ilie  in- 
struments, ligatures,  and  sponges.  With  the  exception  of  the  anesthetist, 
all  should  wear  rubber  gloves  throughout  the  operation.  A  comi>etent 
person  should  be  charged  with  the  reception  and  care  of  the  cliild  and 
receive  careful  instructions  as  to  tlie  best  method  of  resuscitating  it  if 
necessary.  The  following  instruments  are  required:  1  scalpel,  1  long 
hlunt-poinled  scissors.  2  di.ssccting  forcPi>s,  I'i  short  and  (1  h>ng  artery 
clumps,  an  abdominal  retractor,  a  needle-holder  aiu\  appropriate  needles, 
as  well  as  the  usual  sterile  dressings,  suture  materials,  and  gauze  sponges. 

An  ipcision  from  IK  to  IS  centimetres  long  shoiild  be  made  in  the  l^iiea 
^Iba  with  the  umbilicus  as  its  middle  point.  In  this  way  injury  to  the 
bladder,  which  often  extends  one  third  or  even  one  half  of  the  distance 
between  the  symphysis  and  umbilicus,  and  also  to  the  lower  uterine  seg- 
ment, is  avoided.  TIic  al>doiiiinal  walls  are  usually  very  thin  and  bleed 
but  little,  rarely  more  than  two  or  three  clamps  being  required  to  check 
biemorrhagc. 

The  uterus  will  be  found  immediately  beneath  the  incision.  As  soon 
as  it  is  exposed,  sterile  gauze  handkerchiefs  should  be  tucked  between  it 
and  ill e  margins  of^the  abdominal  incision.  If  it  lies  obliquely,  its  long  axis 
should  htnjroiighl  into  coincidence  with  that  of  tlu'  wound,  imd  the  «>rgan 
opened  i'h  siVw,  provided  the  patient  is  m)t  infected.  The  escape  of  amni- 
otic  Ihiid  into  the  peritoneal  cavity  can  be  prevented  by  having  the  assist- 
ant press  the  edges  of  the  abdominal  wound  firmly  against  the  uterus.  If, 
however,  there  is  any  question  as  to  the  sterility  of  its  contents,  the  uterus 


should  be  delivered  through  the  ahdominal  incision  and  not  cut  into  until 
it  has  boon  carefully  packed  ofT,  so  that  all  posi<ibility  of  contaminating 
the  abdominal  cavity  may  be  avoided. 

The  anteriiuLaiirface  of  the  uterus  is  opened  longitudinally  along  its 
nuddle_U_iie.  This  is  best  accorjiplishcd  by  ni;ikin^'  an  incision  a  few  cen- 
timetres lon^  with  a  scalpel,  and  then  rapidly  eulai-Kiug  it  with  the  Bcis- 
sora  to  16  or  18  centimetres.  The  raeinbranes  are  then _ruptji red,  the 
child  is  seized  by  one  foot  and  rapidly  extracted.  'Xyro  damps  arc  applied 
to  the  cord,  which  is  cut  between  them^  and  the  cliiM.  Landed  to  an 
assistant.  This  takes  "but  a  short  time,  and  it  is  rai'e  fur  more  than  ninety 
seconds  to  elapse  between  the  beginning  of  the  operation  and  the  birth  of 
the  child.  Many  authorities  recommend  that  an  attempt  be  made  to  locate 
the  position  of  the  placenta  beforehand,  so  tliat  the  inci.'sion  may  he  ma<lo  in 
such  a  way  as  to  avoid  it.  This,  however,  is  not  necessary.  If  the  placenta 
lies  undfT  the  incrision  it  should  be  rapidly  cut  throii«Th  or  pushed  to  one 
side  and  the  child  extracted.  Tliia  in  armmpanied  by  a  slight  increase  of 
hjeniorrhage,  but  as  the  operation  is  necessarily  bloody,  uud  aa  the  bleed- 
ing is  only  momentary,  it  is  without  significance.  Immediately  after  the 
delivery  of  the  child  the  uterus  contracts  down  and  hiPiuorrhage  practically 
ceases.  The  contracted  orguu  should  then  be  delivered  from  the  abdomen, 
and  the  edges  of  the  abdominal  incision  above  it  brouglit  together  by  an 
arter)'  elanip  and  rovered  by  a  sterile  towel,  so  as  to  prevent  the  uterus 
coming  in  contact  with  the  skin  surface.  If  the  pl;u-enta  and  membranes 
have  not  become  separated  spontaneously  they  should  be  pteled  off  and 
removed  with  the  hand,  care  biiing  taken  that  no  shreds  nf  membranes  arc 
left  behind.    I^ifinfcction  of  Ihf  Litt-'riuc  cavity  is  not  necessary. 

To  prevent  Iijeniorrhagc,  Lilzmnnn  recommended  that  an  elujitic  liga- 
ture be  jipplied  about  the  cervix  before  opening  the  uterus.  This  is,  how- 
ever, an  unneccjisary  precaution;  nor  is  it  devoid  of  danger,  as  the  prolonged 
compression  predisposes  to  uterine  atony  and  hu:;niorrhage  afterward.  If, 
however,  there  is  considerable  loss  of  blood  after  the  delivery  of  the  child, 
the  assistant  should  gras]i  the  cervix  firmly  between  his  fingers  and  com- 
preasTTie^ulOTinp  iftrteries.  Tliis  effectuftlTy  controle  Iwrnorrhage  and  ia 
preferable  to  the  employment  of  a  rubber  ligature,  as  transient  compression 
only  i«  needed,  and  the  fingers  can  be  removed  as  soon  as  the  object  is 
accomplished. 

Fritsch,  in  1897,  projiosed  opening  into  the  uterus,  through  a,  trnns- 
wrae  inrijd'on  over  the  fundus,  instead  of  by  the  usual  method,  holding 
that^lhc  cniirsp  of  blood-vedsels  in  that  location  being  parallel  to  the  in- 
cision, the  hjemorrlmge  would  tlieriifore  be  leas.  His  proposal  was  at  once 
tested  by  many  operators.  Trinks,  Hiibl.  Hahn,  anrl  H.  Scbroeder  have 
published  (nbles  of  cases  so  operated  upon,  the  latter  having  collected  94 
cases.  The  results  were  excellent,  but  not  better  than  tlu»se  following  the 
njore  usual  incision. 

There  would  appear _to  be  no  especial  wlvantagc  inajdopting-Eritach'B 
SQggeation,  except  in  the  small  number  of  cases  in  which  it  is  desired  to 
8feriTTze~the  patient  by  exrising_the  tnbca.  On  the  other  hand,  there  are 
several  objections  to  its  employment.    In  the  first  placo^  it  requires  a  longer 
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abdoniiual  tncinon  and  the  evisceration  of  the  uterus.    Bforeover,  the 

tines  and  omentum  are  moru  liable  to  become  adherent  to  the  uterine  wonm 
witli  Uie  ti-ansverst!  than  with  the  longitudinal  incision.  It  is  urged  that  the 
fundal  wound  is  less  Hkely  to  be  followed  by  adhesions  between  the  ntcruB 
and  the  anterinr  iibdominni  wall.  This  is  no  doubt  correct,  but  at  the  same 
timi?,  should  iuftctiou  of  the  uterine  wound  occur  with  the  former  inci- 
sion, virulent  material  is  more  liable  to  gain  acce&s  to  tlie  general  peritoneal 
cavity;  while,  if  it  oecMrin  with  the  latter,  the  absceas  has  more  chance  of 
opening  through  the  alMlominal  wound. 

Xo  matter  which  incision  has  been  employed,  it  is  then  closed  by  deep 
ei!k  find  superlieijil  cat^it  sutures,  or,  if  preferred,  fonnol  catgut  may  bu 
used  for  both.  The  fonner  are  inserte*!  at  intervals  of  about  I  centimetre, 
and  extend  through  the  entire  thickness  of  the  muscularis,  avoiding  the 
decidna.  They  are  then  tied,  and  if  accurate  approximation  is  not  eerured, 
the  gaping  margins  of  the  wound  are  brought  together  by  superficial  cat- 
gut sutures  which  extend  through  the  peritona'um  and  the  upper  layers  of 
the  mu&eularis.  Sanger  recommeudtd  the  formation  of  a  small  flap  ot 
peritono'um  on  either  side  of  the  wound,  by  excising  a  thin  layer  of  niua- 
cularrs  from  its  margins  and  uniting  the  flapei  bv  sert>-w*rnus  sutures.  Tliis 
procedure,  however,  is  nut  only  unneeessan,',  but  siUa  considerably  prolongs 
the  operation.  Any  blood  which  may  have  escaped  into  the  pelvic  cavity  is 
then  carefully  sponged  out  and  the  nbdoniinal  wound  closed.  This  is  host 
accumplislied  by  suturing  the  |)eritona;um,  muscles,  faatna,  and  skin  iu 
geparatc  layers. 

{h)  Pom  Cfpsarean  Section. — Until  after  the  delivery  of  the  child,  the 
operative  steps  are  identical  in  the  Porro  and  the  consen-ative  CfPSiirean 
section.  In  the  former,  ho«-ever,  &b  the  body  of  the  uterus  is  to  be  am- 
putated, it  itt  unnecessary  to  remove  the  placenta.  As  soon  as  the  child 
ig  dplivfired,  an  ela>'tip  ligature  is  tightly  tied  around  Jho  upper  portion 
of  the  eer^'ix.  The  infundibulo-pelvic  ligaments  are  then^fgated  anJ^cul 
through,  after  which  the  uterus  is  amputated  a  short  distanec  above  ilio 
nihl)er  ligature.  To  prevent  the  stump  from  slipping  backward,  a  long, 
straight  needle  is  pa^wed  through  it  and  allowed  to  rest  upon  the  abdominal 
walls.  The  stunip  is  then  sewed  into  the  lower  angle  of  the  abdominal 
wound,  tlte  remainder  being  closed  in  the  usual  manner.  Within  a  short 
time  the  stump  and  elastic  ligature  slough  off.  leaving  a  depressed  wound 
which  heals  by  granulation.  This  operation  is  readily  performe*!,  but  is 
rarely  employed  at  present,  because  of  the  complicated  healing  necessary, 
and  the  in-drawn  swir  which  results. 

Instead  of  the  typical  Porrn  operation,  when  it  is  desirable  to  remore 
the  body  of  the  uterus,  the  stump  is  best  treated  as  in  an  onlinary  myo- 
mectomy. The  inftmdibulo-pelvic  and  round  ligaments  on  either  side  are 
ligated  at  their  distal  ends,  clamped  at  their  uterine  ends  and  severed. 
With  A  single  stmke  (»f  the  .scissors,  the  broad  ligament  on  either  sidn  is 
cut  through  down  to  its  base.  An  elliptical  ineislon  is  thru  made  through 
the  peritonseum  on  the  anterior  surface  of  the  ntenis,  just  above  the  blad- 
der, aiul  a  peritoneal  (lap  rapidly  peeled  off  by  means  of  a  piece  of  gauze 
applied  around  the  end  of  the  finger  or  the  handle  of  a  scalpel.     The 
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uterine  arteries  are  then  isolated,  ligated,  and  severed,  after  which  the  body 
Df  the  litems  is  ampntatetl.  The  peritoneal  flap  i«  stitched  over  the  cervical 
stuni]!,  which  is  then  dropped  into  the  pelviu  t-avity.  The  opt-ninps  in  the 
broad  li^faiuents  are  then  closed  by  continuous  cat|B^t  sutures,  the  pelvic 
cavity  is  sponged  out,  and  the  abdominal  wound  closed. 

The  operation  is  readily  pei-formpd,  and  can  be  completed  in  less  time 
than  is  required  for  an  orduiarj'  Ca^sarean  section;  for,  owing  to  t-he  laxnesa 
of  the  pelvic  floor  and  the  abdominal  walls,  the  upper  portion  of  (he 
cervix  can  be  brought  through  tlie  incision  and  the  entire  operation  com- 
pleted upon  the  surface  of  tlie  abdomen  instead  of  in  the  deptlis  of  the 
pelvis. 

{c)  Toial  JUjtsterectomtf. — ^Bischoff  was  the  first  to  remove  the  entire 
ntenis  after  Cayiarean  section,  and  at  the  present  time,  under  thoroughly 
aseptic  conditionH.  the  operation  gives  satisfactory  results.  The  technique 
is  identical  with  that  employed  in  supravaginal  amputation  of  the  uterus, 
except  that  after  the  ligation  of  the  uterine  arteries  the  vaginal  vnult  is  cut 
through  and  the  entire  uterus  removed,  after  which  the  opening  in  the 
vagina  is  closed  with  ratgiit  and  the  hrnad  ligament  wnunda  rjv.  sutured. 
Tfita]^  hysterectomy  is  rarely  indicated  excejt^m  cancer  of  the  uteriib,  ojc^ia 
the  Qccasional- caacg  of  infection. 

Vhnir-f.  of  Operfiiinn. — Tn  the  \*a«t  majority  of  cases  the  conservative 
Ca-sarean  section  is  the  o])eratiou  of  eholre,  as  it  is  readily  performeil  and 
gives  most  satisfactory  results.  On  the  otlier  hand,  when  there  is  any 
possibility  of  infection,  coniplete,  or  iit  k-ast  supravaginal,  hysterectomy 
ahould  be  done.  "Wlien  the  uterus  is  tlia  seat  of  tumour  formation,  as  well 
as  in  those  cases  in  which  ost^'omalacia  is  the. cause  of  the  pelvic  deformity, 
or  in  which  persistent  ha-morihago  resulting  from  uterine  atony  compli- 
cates the  conservative  operation,  supravaginal  h>TsterecloHiy  is  the  operation 
of  choice. 

Tn  doing  a  Cietwrcan  section  the  question  often  arises  as  to  the  ad- 
visability  of  strriltzintj  Ike  pglienf  so  as  to  avoid  the  possibility  of  future 
conception.  This  cflu  be  cfTectcd  by  supravaginal  amputation  of  the  uterus, 
by  excising  the  tubes,  or  removing  the  ovaries. 

It  wjm  formerly  Iwlieved  that  steriUzfltion  could  be  effected  by  ligating 
the  proxiuitd  end  of  either  tube;  but  experience  has  shown  that  the  liga- 
tnrrs  eventually  cut  through  or  become  absorbed,  and  that  the  lumen  of 
the  tube  may  subsequently  herome  restorefl^  and  with  it  the  possibility  of 
future  pregnancy.  Tt  whb  next  suggested  that  the  object  might  be  accom- 
plished by  applying  a  double  ligature  to  each  taibc  and  excising  the  por- 
tion between  them:  but  the  experiments  of  Frnenkel  upon  aniiimls,  and  the 
experience  of  Zweifel  upon  the  li^nng  woman,  have  shown  that  even  these 
measures  do  not  insure  against  conception,  since  the  ligatiires  may  be  ab- 
sorbed and  the  cut  ends  of  the  tube  become  united.  In  order,  therefore, 
to  render  a  woninn  permanently  sterile  by  an  operation  upon  the  tubes, 
they  must  be  e.xcised  by  wedge-ehaped  incisions  at  the  cornua  of  the  utcnis 
and  the  wounds  closed  by  sntnres.  "When  this  is  to  be  done,  the  fundal 
incision  is  preferable,  as  it  ran  readily  be  extended  to  the  comua  of  the 
uterus  after  the  extraction  of  the  child. 
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Sterilization  should  not  be  attempted  by  tho  removal  of  Ihe  ovaries,  for 
thg  rcaaflP-tbat  ilii;  reliacting  uterus  may  exert  ^uch  tciiaion  upuu.  tlie  pedi- 
jlfifl  HiAt  thft  8utLii'e*i  may  dlip  ituU  fatal  lia-iiiorrliugi;  result.  Ot  coui^sc  the 
w-onuin  is  efftelually  sterilized  after  Bupravaginal  amputation  or  total  bys- 
terectomy,  but  in  most  oasee  it  is  better  to  exci*e  the  tubes  and  leave 
the  uterus  an(l  ovaries,  in  ordur  tliat  Iht;  paLieut  may  esL-apu  the  iucunve- 
nii^nces  attending  a  premature  nn-iiopausc. 

The  opinion  of  those  authorities  who  consider  that  aterilization  should 
form  an  integral  [wrt  of  every  ('a;sarpan  8e<:tion  is  ctitrtjunly  ojien  to  quea- 
lion.  Tf  Ihe  patient  is  intelligent,  the  decisicu  should  be  left  to  her  or  her 
family;  ivla-rfas  with  the  ignorant  it  is  incumbent  upon  the  physician  to  do 
what  he  thinks  is  best  under  the  circumstances.  Personally,  T  shonlcl  be 
unwillinglo  sterilize  the  patient  nt  Ihe  first  operatioii,  unlesa  hIiu  comes 
from  a  distrii^L^vhcre  proper  ^^pitative  Jielp  miglit  not  be  avai'lahle-un  a 
filtiirc  pyfflipney-  On  the  other  hmul,  if  sIib  is  w^Mik-roiivded  or  diseaai?d 
and  is  Jiable  to  require  j-eiLtated  Ca'sarean  sections  the  operation  is  per- 
fectly  justifiable. 

Prut/nosis. — 'ftTien  considering  the  history  of  t.'a'>arean  sectioDj  refer- 
ence was  made  to  the  mortality  attending  it  in  former  times.  Since  the 
reliabilihition  of  the  conserviitivo  nperation  by  Siinper  in  1883,  and  the 
constant  advance  in  aseptic  technique,  there  has  been  a  corresponding 
steady  improvement  in  the  results:  Caruso  collected  from  the  literature 
13.5  cases  which  liad  been  performed  between  the  years  1883  and  1888.  with 
a  mnrtality  of  25.56  pur  cent.  Siuue  then  the  death-rate  has  gi-adually 
fallen,  so  that  at  present  on  an  average  less  than  10  per  cent  of  the  women 
are  lost. 

Indeed,  in  the  hands  of  expert  operators,  still  more  favourable  reeulte 
arc  the  rule.  Thus,  Zweifel  has  performed  7G  Caesarean  sections  with  1,  and 
Reynolds  2.1  with  no  deaths;.     In  335  operations  performed  by  Chrobak, 

Buta,  Leopold,  Braun,  Olshau^er,  Zweifel,  Iteynolds,  Bar,  Charles,  and 
^Cragin,  there  were  only  23  ileaths — a  gross  mortality  of  6.87  per  cent, 
which  becomes  reduced  to  4.00  percent  on  deducting  the  cases  which  were 
infected  prior  to  the  opentlion.  In  the  11  f!n?sarefln  sections  performed  at 
the  Johns  Hopkins  Hospital  all  the  mothers  were  saved,  and  tlie  only  death 
in  our  clinic  followed  an  operation  performed  upon  a  coloured  wunian  at 
her  own  home,  in  a  room  so  small  as  to  make  it  necessary  to  remove  the 
bed  iu  order  to  find  space  for  the  operating  table.  Thus  it  will  Iw  seen  that 
the  mortality  following  the  conservative  Csaarean  section,  when  properly 
performed  upon  uninfected  patients  amid  good  snrroiindings,  should  hardly 
exceed  that  attending  the  removal  of  simple  ovarian  tumours.  On  the 
other  hand,  it  should  be  remembered  that  when  pt^rformcd  by  inexperienced 
operators  upon  patients  in  poor  condition  and  amid  unhygienic  surround- 
ings, Ihe  results  will  be  most  disastrons. 

The  typical  Porro  operation  and  the  supravaginal  amputation  of  the 
uterus,  with  retroperitoneal  treatment  of  tho  stump,  have  shown  a  simi- 
tar improvement.  Thus,  441  Porro  operations  performed  up  to  the  year 
1891.  and  tabulated  by  Harris,  give  some  idea  of  the  rapid  decrease  in 
mortality.    From  1876  to  1881  there  were  95,  from  1882  to  1886,  148, 
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and  from  1887  to  1891,  198  operations,  with  a  mortality  of  60  por  cent, 
45  i)er  t-cnt,  and  2^.8  per  cent  rfsjtectively.  During  llio  same  period  the 
mortality  following  retropL-ritoneal  Ireaiint'iit  of  the  clump  was  rwlured 
from  85.7  per  cent  to  16.6  per  cent.  In  177  operations  recently  reported 
by  Chrobak,  Schauta,  lyeopoUl,  and  Bratm,  the  gross  mortality  was  10.3 
per  cent,  which  herame  reduced  to  2.5  per  cent  on  deducting  the  cases 
whieli  were  infected  prior  to  opemlion.  On  the  otlier  hand,  when  pt?r- 
farme*!  upon  infected  patients,  no  matter  what  method  be  employed,  the 
ri'sidts  of  the  operation  are  still  extremely  unsatisfactory,  Boktor,  of  J^uda- 
pest,  huviuj;  eoUeeted  ZZ  such  eases,  with  a  mortality  of  2.*i..'j  per  cent. 

I'his  marvellous  diminution  in  the  mortality  is  due  to  several  factors. 
Primarily,  of  course,  it  must  be  attributed  to  the  over- increasing  perfec- 
tion of  a.-40])tii;  technique.  At  tlae  ftanie  time,  careful  examination  of  tlie 
pelvia  before  labour  and  the  determination  to  operate  while  the  patient  is  in 
good  condition,  iuf^tead  of  only  after  the  failure  of  other  methods  of  delivery, 
have  contributed  markedly  to  the  improvement.  It  should  be  remembered 
that  the  best  results  aix-  obtained  when  the  operation  is  re-^ortwl  to  at 
the  end  of  pregnancy  or  at  the  onset  of  labour,  and  that  they  rapidly 
become  worse  the  later  in  the  second  stage  it  is  performed.  In  my  experi- 
ence convalescence  in  the  former  clas«  of  canes  is  uninterrupted,  while  in 
the  latter  it  is  Ut-ually  more  or  less  seriou.sly  interfered  with. 

Uepenicd  C(T^arton  tSecHon. — The  performance  of  conservative  raisarean 
section  tlfleg.  not  interfere  withJTutiire  conception,  as  is  shown  by  the  fact 
that  even  in  p  re-ant  I  septic  times  not  a  few  caatjs  were  reported  in  which 
the  ."ame  womau  had  repeatedly  been  subjeeted  to  the  o[)eration.  Leopold 
speaks  of  a  patient  upon  whom  he  operated  four  times,  while  Ahlfeld  and 
Rimbnnm  have  reported  cases  of  women  who  underwent  five  Ctesarean  sec- 
tions. The  statistics  of  .Abi-l.  Bar,  and  (^iniso  show  that  43  patients  had 
been  subjeeted  to  the  proeedure  upon  two  or  more  occasions,  without  a 
death,  thus  apparently  indicating  that  a  Bnbsequent  operation  is  even  better 
borne  than  the  first. 

The  oecurrence  of  pregnancy  after  a  rtt-sareau  section,  h(>wever,  is  not 
alwavs  devoid  of  danger,  a?  Woyer  and  Targett  have  reported  cases  in  which 
the  iiterine  cicatrix  ruptured  in  the  latter  part  of  the  subsequent  gestation. 
This,  however,  is  a  very  unusual  occurrence.  It  is  also  state*]  that  tlio 
adhesion.s  which  potnetimes  fonn  between  tlie  uterus  and  the  anterior  ab- 
dominal wall  occasionally  exert  a  deleterious  influence  in  subsequent  preg- 
nancies. Aside,  however,  from  the  slight  discomfort  in(ddent  to  their 
stretching,  no  serious  consequences  have  been  observe*!,  and  in  not  a  few 
cases  the  subsequent  operation  has  been  done  through  the  old  adhesions 
without  opening  into  the  general  peritoneal  cavity. 

Vtiffinal  CiPmrmn  Strlimt. — By  Ibis  name  DiilirsscTi  has  described  an 
operation  by  means  of  wliieh  the  eliild  is  delivered  by  the  vagina  through 
an  inciaiop  in  the  cervix  and  lower  uterine  segment.  This,  of  course,  is  only 
practicable  where  the  pelvis  is  approximately  normal,  and  the  indications 
are  fherefore  quite  dtffermt  from  tliose  that  hold  good  in  the  cases  that 
have  just  been  considered. 

In  this  procedure  the  anterior  and  posterior  culs-de-sac  arc  opened  ond 
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the  blailder  is^parated  from  its  connections,  after  which  an  incision  is 
made  through  the  cervix  and  lower  uterine  tie^nient  «ulficient!y  large  to 
permit  the  extraction  of  the  child  by  version  or  forcepa.  After  delivery  tlie 
wounda  are  closed  by  sutuivs,  or  in  other  cases  the  entire  organ  is  removed 
by  vaginal  hysterectomy.  DiihrsscDj  in  1900,  collected  23  such  operations 
with  5  deaths,  the  majority  of  them  having  been  undertaken  for  car- 
cinoma of  the  cervix,  and  several  for  eclampsia.  The  mjera  1  tun Jifla_a_y£ry 
limited  Hel^iiX  usefuIncBs,  and  slioulil  b&  reserved  for  cams- coiaplieftt«d4>7 
carcinoma,  in  which  it  is  desired  to  follow  delivery  by  vaginal  hysterectomy. 
~Laparn-d^troiamy. — This  operalion,  which  waa  recomTneuded  by  liaude- 
locqiie  in  1833,  and  rehabilitated  by  tinillard  Thomas  in  1871,  aims  at  de- 
livering the  child  without  opening  the  pcritonenl  cavity.  For  this  purjiose 
an  oblique  incieion  is  made  just  above  Poupart's  ligament  and  the  cenix 
rojtche<3  extraperitoneally.  After  \U  exposure,  an  incision  is  made  into  it 
through  which  the  child  is  extracted.  This  operation,  while  useful  in  pre- 
antiseptic  times,  is  no  longer  employed,  inasmuch  as  better  and  more  cer- 
tain results  are  obtained  by  the  usual  methods  nf  procedure. 

Post-mortem  V<esarean  Section. — From  the  earliest  times,  when  a  patient 
died  undelivered  in  the  neighbourhood  of  full  term,  Caesarean  section  was 
Bometimee  performed  iinmediatt^ly  after  ]ier  death,  in  the  hope  of  saving 
the  life  of  the  child.  Tlte  number  of  childnn  rescued  by  tlte  procedure, 
however,  has  always  been  veiy  small.  In  view  of  this  fact,  nnd  the  abhor- 
rence in  wliich  it  is  more  or  less  justly  held  by  the  laity,  I  do  not  consider 
that  it  should  be  recommended,  more  satisfactory  results  being  obtainable 
from  arcomhemcnt  force,  especially  as  the  cervix  just  before  or  iumiediately 
after  death  is  more  readily  dilatable  than  at  other  times. 

Symphyseotomy. — Uy  symphyseotomy  is  meant  the  division  of  the  pubic 
joint  in  order  to  bring  about  an  increase  in  the  rapacity  of  a  contracted 
pelvis  sutlicient  to  permit  the  passage  of  a  living  child. 

J.  R.  Sjgault  first  performed  the  operation  in  1777,  and  thereby  suc- 
cessfully delivered  a  certain  Madame  Suchot,  of  Paris,  who  had  a  rhachitic 
pelvia  with  a  conjugala  vera  of  G..5  centimetres  and  had  previously  givca 
birth  to  four  (lend  children.  The  procedure  created  a  great  sensation, 
though  when  the  patient  was  exhibited  before  the  Faculty  of  Medicine 
two  months  later  she  walked  with  considerable  difliculty,  and  had  a  urinary 
fistula  from  which  she  never  recovered. 

The  operation  was  taken  up  with  great  enthusiasm,  and  was  performed 
upon  11  patients  within  the  first  year  after  SigaiiU's  rejiort.  Opposition 
to  it,  however,  soon  developed,  Baudelocque  denouncing  it  as  a  *'  murderous 
and  unphiiosophical  procedure'*;  and  the  discussion  as  to  its  merits  waxed 
so  bitter  that  the  Parisian  physicians  became  divided  into  two  groups, 
Ceesareans  and  Symphyseans.  As  a  result  of  poor  technique  and  its  employ- 
ment in  unsuitable  cases,  svmphyseotomy  soon  fell  into  disrepute  and  was 
forgotten  except  in  Italy,  where  it  was  performed  sporadically  until  the 
year  1858. 

The  operation  was  rehabilitated  in  1866  by  Iforisani.  of  JTflples,  who 
obtained  very  satisfactory  results  by  its  means,  being  able  to  report  50 
operations  with  40  recovericg  to  the  International  Medical  Congress  in 
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1881.  Tt  was  reintroduced  into  France  by  Spinclli  in  18!H,  who  impreaeed 
its  merits  so  strongly  upon  Finard  that  he  took  it  up  and  has  since  been 
its  niodt  entliusJBfitic  advocate,  l>eing  able  to  report  in  111(H)  that  lUU  synt- 
phyaeotomies  liad  been  performed  in  his  clinic.  The  anatomical  aH[>ect«  of 
symphyseotomy  were  carefully  studied  by  Fanibeuf.  wliu  aceurately  ilemon- 
Btrated  its  theoretical  possibilities.  Dr.  Kobert  P.  Harris  played  a  promi- 
nent part  in  directing  attention  to  the  operation  in  this  country  by  a 
paper  entitled  The  Remarkable  Results  of  Antiseptic  Sir-nijihynpotomy,  read 
at  the  1893  meeting  of  the  American  Gynawo logical  Society.  Stimulated 
by  this  repi>rt,  Jewelt.  a  fu-w  years  later,  performed  the  first  operation  in 
America,  and  was  soon  followed  by  many  otliers.  Since  then  the  ques- 
tion of  symphyseotomy  has  been  a  burning  one,  and  wa8  the  main  theme  of 
discussion  at  the  fJerman  Gyniecological  Congress  in  1893,  the  Interna- 
tional Medical  Congress  in  1897,  and  the  Obstetrical  Society  of  France 
in  1899. 

Effeet  of  Symphyseotomf/  upon  the  Size  of  Ike  Pelvis. — As  soon  as  the 
symphysis  in  cut  through,  the  ends  of  the  pubic  bones  gape  from  3  to  G  cen- 
timetres.   Owing  to  the  structure  of  the  sacro-iliac  joints,  tlie  ossa  innomi- 
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nata  flare  outward,  while  the  tips  of  the  pnbic  bones  become  depressed 
downwanl.  Aa  a  retoilt  of  these  chaogea  the  capacity  of  the  pelvic  canal 
becomes  considerably  increased,  particularly,  in  ite  transTeree  endobliqae, 
and  leae  so  in  its  antero-poFtennr  diameters.  It  ia  osually  stated  that  the 
conjugata  vera  becomes  2  millimetrea  longer  for  each  centimetre  of  separa- 
tion at  the  snnphyns.  As  the  latter  may  amount  to  6  or  6.5  centimetres 
without  imperilling  the  integrity  of  the  sacro-iliac  joints,  the  increase  would 
aggregate  12  or  13  millimetre)*. 

According  to  Farabeuf  this  ectimatc  is  not  strictly  correct,  aa  the 
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increase  varies  with  the  size  of  the  pelvis,  being  13  niillimetrea  when  the 
true  (Tonjugalf  measures  6  centum-'trus,  and  10  miliiim-livs  wh«u  it  iiiL-as- 
urt's  9  tcntinictri.'s.  This,  however,  ilocs  not  represent  the  actual  en- 
largement of  the  superior  strait  from  an  obstetrical  ptiint  of  view;  for,  as 
Farabeuf  has  pointed  nut,  one  of  the  parietal  bosses  fits  into  the  opening 
between  the  gaping  pubic  bones,  thereby  con6ide™bly  increasing  the  space 
available  for  the  pai^&age  of  Ihe  liead.  DoJerlein  has  calculatwl  that  when 
the  pubic  bones  gape  fi  to  7  centimetres  the  area  of  tlie  superior  strait 
is  inL-reasud  by  one  half. 

indiraiionit. — The  field  of  usefulness  of  g^^-mpbyseotomy  is  conijwra- 
tively  llniileH.  It  is  avjiilable  only  when  the  conjugata  vera  exceeds  C.5 
cenliiiK'tres,  since  ia  siiianer  pelves  the  increase  in  the  area  of  the  superior 
strait  will  not  be  sufficient  to  permit  the  passage  of  the  head.  Acconlingly, 
the  operation  cannot  be  considered  as  a  substitute  for  Cassareau  section, 
except  hi  a  few  ca!»es  at  the  upper  limit  of  the  old  relative  indication.  Thus 
symphyseotomy  must  be  rcgardwl  as  a  eonipelitor  of  version,  high  forcciw, 
and  craniotomy,  or  with  C;Fsarean  section  for  the  broadened  relative 
indication. 

As  the  operation  merely  enlarges  the  pelvis,  and  must  be  followed  by 
the  extraction  of  the  child  by  version  or  forceps,  it  is  apparent  that  an 
error  in  the  estimation  of  the  size  of  the  head  'pr  (he  pelvis  may  lead  to 
very  untoward  result*,  coses  having  been  reported  in  which  Ctesarean  sec- 
tion or  craniotomy  became  necessary  to  effect  delivery  after  an  ill-ehosen 
symphyseiitomy.  Moreover,  the  operation  dues  not  become  available  until 
the  eenix  is  ooijipletely  dilated,  or  is  so  softened  ns  to  be  readily  dilatable 
before  delivery  is  attempted.  On  the  other  hand,  its  great  advantage  lies  in 
the  fact  that  it  can  be  resorted  to  after  some  hours  after  second-stage  pains, 
when  Nature  has  shown  herself  unequal  to  the  task  of  delivery — conditions 
under  which  Cff»8arean  section  is  usually  contra-indicated. 

Although  Davis  and  Jewett  liave  n'commen<lr!d  the  performance  of  the 
operation  in  fnce  presentations  when  the  chin  is  posterior,  as  well  ns  in  cer- 
tain impacted  posterior  occiput  presentations,  I  know  of  no  cases  in  which 
it  has  been  undertaken  for  such  indications. 

The  operation  is  contra-indicated  when  one  or  both  sacro-iliae  joints 
are  ankylosed,  as  under  such  circumstances  the  iliac  bones  cannot  become 
flared  outward;  altltough  Pinard,  in  a  case  of  Xaegele  pelvis,  performed  a 
moflitied  operation — ischitf-puhiatomy — with  success.  Moreover,  svjuphys- 
eotomy  is  a  questionable  prnredure  when  the  patierl  is  profoundly  in- 
fected. I  cannot  agree  with  Jewott  and  others  that  it  is  permissible  under 
such  circumstances,  aa  I  consider  that  better  results  will  be  obtained  from 
cranintomy:  or,  if  the  patient  be  extremely  desirous  of  having  a  living 
child,  from  Ca'sarean  section  followed  by  total  hysterectomy. 

Method  of  Operating. — Tlie  patient  should  He  upon  her  back  with  her 
buttocks  at  the  edge  of  the  table.  After  the  external  genitalia,  Afons 
Veneris,  and  lower  portion  of  the  abdomen  have  been  shaved  and  cleaned 
BS  carefully  as  for  an  abilominal  ojieration,  everything  except  the  Afons 
Veneris  and  lowest  portion  of  the  abdomen  should  be  covered  with  sterile 
towels.    An  incision  is  made  in  the  middle  line  from  a  few  centimetres 


abore  the  upper  margin  of  the  syniphysU  almost  to  it^  lower  margin,  ex- 
tending  through  the  skin  and  subciitant'ous  tat  doum  to  the  fa^ia  upon  it« 
anterior  surface.  A  finger  is  passed  behind  the  symphysis  and  separates  the 
underlying  tissues  until  its  lower  margin  is  p*!rfectly  free.  This  step  ia 
frequently  acconipauied  by  profuse  haemorrhage  from  the  antevesical 
plexus.  The  attachments  of  the  clitoris  to  the  lower  margin  of  the  sym- 
physis are  then  separateil  by  blunt  dissection,  after  which  a  catheter  is 
pas»<eil  into  the  urethra  and  pushes  it  downward  and  to  one  side.  The  pubic 
cartilage  is  then  cut  through  with  a  strong  knife,  cither  from  its  anterior 
or  posterior  surface.  In  the  latter  case,  a  blunt-pointed  bistoury  is  passe^l 
behind  the  symphysis  and  the  section  made  from  Udow  upward. 

In  many  cases  the  pubic  bones  do  not  spring  apart  after  the  symphyaiB 
has  been  cut  through,  being  held  in  position  by  the  strong  subpubic  liga- 
ment, although  as  soon  as  this  has  been  isolated  and  severed  they  will 
gai)e  several  eeutimetrcs.  They  should  not  be  allowed  to  separate  more  than 
G  centimetres,  any  tendency  towards  cicessire  gaping  being  counteracted  by 
flexing  the  thighs  upon  the  abdomen  and  having  an  assistant  make  tirm 
pressure  upon  the  IriJchanltTS.  Following  section  of  the  symphysis,  there 
is  usually  a  profuse  venous  haemorrhage,  which  is  best  controlled  by  pack- 
ing the  wound  with  sterile  gauze,  clamps  and  ligatures  not  being  available. 

After  symphyseotomy,  the  rhil<l  should  be  dclivfred  by  forceps  or  ver- 
sion, according  to  circumstances.  During  the  extraction,  firm  pressure 
should  he  made  upon  the  trochanters  on  either  side  to  prevent  too  wide  a 
separation  of  the  symphysis  and  consequent  injury  to  the  sacro-iliac  joints. 
Owing  to  the  fact  that  the  anterior  vaginal  wall,  bladder,  and  clitoris  have 
been  deprived  of  their  natural  support,  they  are  exposed  to  considerable 
tension  and  may  be  toni  thrt>iigh  if  excessive  force  is  employed.  By  iidduct- 
ing  the  thighs  after  deltverii'  of  the  child,  the  ends  of  the  pubic  hones  are 
brought  together,  so  that  the  ligamentous  structures  upon  their  anterior 
surface  can  be  unitefl  by  mattress  or  figure-of-eight  sutures,  and  the  external 
wound  closed  in  the  usual  manner. 

Ayrcs  recommends  that  tlie  operation  bo  performed  subcutaneously 
by  making  a  small  incision  immediately  over  the  clitoris  through  which  a 
blunt-pnintrd  knife  is  introduced,  the  sjTuphysis  being  divided  fr(ttri  behind 
forward  and  fi>.im  below  upward.  This.  Iiowever,  does  not  ap|)Ciir  an  ad- 
visable procedure,  as  it  precludes  the  possibility  of  suturing  the  sjTnphysis 
and  of  successfully  checking  hiemorrhage. 

After  the  completion  of  the  operation,  the  wound  should  bo  covered 
with  sterile  dressings  and  a  broad  strnp  of  canvas  opplied  over  the  tro- 
chanters and  tightly  buckled,  the  latter  being  well  padded  with  cotton 
to  avoid  injurious  pressure.  The  after-treatment  ia  extremely  citrnpli- 
eatcd  and  onerous.  Frequent  catheterization  is  necessary,  and  the  patient 
must  lie  nn  her  back  for  three  or  four  weeks  after  the  operation.  During 
this  period  it  is  well  to  rc-enforre  the  action  of  the  pelvic  strap  by  placing 
the  patient  in  a  hammock  bed.  especially  devised  for  the  purpose,  or  by 
allowing  the  pelvis  to  rest  upon  two  sand-bags. 

Prognosis. — Contrary  to  the  usual  statements,  my  experience  leads  me 
to  consider  that  sjrophyseotomy  is  a  verj*  serious  opeiatiou,  and  one  not 
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to  be  lightly  undertaken.  In  many  eases  the  luei&oniiaseJaje^^J°K^y 
profuse  and  is  calculated  to  disconcert  an  inexperienced  operator.  More- 
over, the  \-aginal  tears  frequently  cxtenil  through  to  the  r«troj)ubie  wounil, 
and  are  not  easy  to  repair.  Occasionally  the  bladder  is  injured  by  the  sharp 
end  of  one  of  the  pubic  bones,  while  more  frequently  the  clitoris  is  wounded 
and  gives  rise  to  niamiing  haemorrhage.  Such  lesions  should  be  repaired 
immediatoly,  so  as  to  avoid  comrauuicatiou  between  the  vagimi  and  the 
pubic  wound,  or  the  formation  of  urinary  fistuiie.  If  errors  in  Ic-chnique 
have  occurred  during  the  operation,  or  the  iwtient  be  already  infected,  the 
process  may  extend  to  the  pubic  wound  and  lead  to  destnietive  suppura- 
tion. 

Considerable  apprehension  has  been  expressed  as  to  the  possibility  of 
failure  of  union  at  the  symphysis  pubis,  and  several  ca«es  have  been  re- 
ported by  Miillerheim  which  serve  to  show  that  the  operation  may  perma- 
nently maim  the  patient.  Fortunately,  such  accidents  are  cxti-emely  rare; 
although  the  recent  investigations  of  Vnmier  by  moans  of  the  Kontgen 
mv  show  that  there  is  greater  motility  at  the  symphysis  than  before  the 
oiM'ration.  the  puhic  Ixmes  being  united  by  a  moss  of  fibrous  tissue  several 
contimetn'j*  wide.  This  does  not  necessarily  lead  to  disturhances  of  locomo- 
tion, but  the  patients  tiud  that  they  tire  more  readily,  and  are  less  able  to 
perform  hard  lalmur.  than  before  the  operation. 

It  apjH'nrs  that  nympliysootomy  is  sometimes  followed  by  a  slight  but 
perumnent  increase  in  the  size  of  the  pelvis,  which  is  sometimes  sufficient 
|o  |H>rmit  xpontanwus  labour  in  subsequeut  pregiiaiait's.  A  number  of 
■uch  instances  havp  rtwently  been  collected  by  Madame  VVullT. 

TIm*  aiuilysi.-*  by  Neugelwiuer  of  278  symphyseotomies  indicated  a  ma- 
ternal uiortnlity  of  11.1  per  cent,  while  in  the  100  cjues  opernttfl  upon  in 
Vinaril'i  elinio  there  were  ]2  matomnl  deaths;  and  even  after  ileducting  a 
MuniWr  of  inMances  in  which  he  considered  that  the  fatal  termination  was 
lUio  lo  other  causes,  the  mortality  was  as  high  as  H  per  cent.  Bar,  basing 
hit  I'omhmlMUi*  upon  MO  nperaliuns  performed  by  himself,  Pinard,  Zweifel, 
aiul  hti«tn«'r,  eslinmles  the  death-rate  at  «.7  per  cent.  On  the  other  hand, 
Xwi^lfvl  lm«  operated  31  times  without  a  death.  The  fretal  mortality  was 
in  |ver  r»»nl  In  I'innrd's,  and  f>.39  per  cent  in  Bar's  cases. 

\U\  ti«iM|mniig  the  ri-niiUs  following  nymphyseotomy  and  Tn'sarean  sec- 
HwW  in  the  MUH'  eliiss  of  cases,  it  would  appear  that  little  can  be  said  in 
futottt  ..f  lb."  former.  In  the  first  place,  the  maternal  mortality  ioUowJng 
\i  diHMi  not  exceed,  that  following  Ca^sarean  section,  while 

H        :'  •  :U  \H  considerahTy  greaier.  being  ^  or  TO  per  cent ^n  the 

^^1  ilty  Uiithtng  in  the  latter  operation.     Moreover,  if  an 

W  vWftKi  '  '>  »'«tinmling  the  relative  size  of  the  head  and  pehn's,  the 

I  t'M\\  w  ..1.  ...-ildv  bwt   with  siiTnphyseotomy,  while  such  an  error  is  a 

I  HtttMv^  yi^t  Uk^  tvnnstM<*ncp  when  Ca-sarean  section  is  done.     Furthermore, 

I  Ihi^W  X^  V^*  '  '*'*  1'*  regards  convalescence  following  the  two  opera* 

I  thuw.     A^'  '""■''■  '''^'  |Mili<*nt  rt^qnires  prolonged  rest  in  bed  in  an 

I  Mtut^Ht^^rli^K)*^  fuwtlUM),  whi'Teas  after  the  latter  she  recoTera  in  a  nhort  time 

I  ami  wtlh  b''     '  -' *  ^m'onrrnienco. 

I  .\U>I  b  I  A  the  results  obtained  in  25  symphyseotomies  and  50 

HIHL^ ft. 


Cffisarean  sections  performed  in  ZveifePs  clinic.  There  were  no  maternal 
deaths  after  either  operation.  He  found  that  the  convalescence  was  miu:h 
more  rajtUl  and  comfortable  aftt-r  the  latter;  and,  what  is  more  impurtaut, 
tliree  to  five  weeks  only  were  required  before  the  patient  was  able  to  take 
up  again  her  ordinary  duties  after  it,  as  compared  with  thirteon  weeks 
after  yyinphyReotoiny. 

One  of  the  c-litff  advantages  wliich  is  claimed  for  eyiiiphyseolomy  is 
that  it  can  be  readily  performed  by  the  jfeneral  practitioner  in  unfavour- 
able siirmundings,  and  even  upon  infected  patients;  while  Capsarean  section 
requires  considerable  operative  ability,  the  most  rigid  aseptic  teclmique, 
and  ideal  surroundings.  I  cannot  subscribe  to  such  an  opinion,  as  I  beheve 
that  the  same  requirements  must  be  fulfilled  to  insure  success  after  either 
operation.  Of  the  two  I  consider  symphyseotomy  the  more  diflicuU,  and 
do  not  believe  that  either  should  be  attempted  upon  infected  patients.  Bar, 
after  a  considerable  experience  with  the  two  operations— 22  ayraphyseoto- 
rales  and  10  (.'awarean  sections — has  conchided  that  the  latter  is  decidedly 
preferable,  and  that  the  field  for  the  former  is  very  limited.  At  the  1809 
meeting  of  the  Obstetrical  Society  of  f'Yance  similar  views  were  expressed 
by  Budin,  Charles,  and  others.  Personally,  at  the  present  time,  I  do  not 
exjM^ct  to  perform  svniphym'otomy  und<?r  any  circunistanees,  and  consider 
that  the  present  enthusiasm  for  it  will  eventually  disappear. 
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Crftniotomy. — '  ^__^^  _ 

brill''  about  a  {lecrt-asL'  in  the  size  of  the  ft«taljit'a<l,  with  a  view  to  rcu- 
deriqg  its  delivery  easier. 

Prior  to  the  intro^lucliuu  of  podalie  version  and  forceps,  artificial  de- 
livery coulii  be  effected  only  by  mcana  of  craniotomy  or  cinbrvotomy,  one 
or  other  of  which  was  resorted  to  in  mrarly  every  case  of  diflicult  labour. 
Acconlin}i;lv,  in  former  times,  the  perfi^rator,  sharp  liouk,  and  crotchet  were 
the  most  important  instruments  in  the  obstetricinn's  armainentarium.  In- 
creased dext*irity  in  the  eniployment  of  forceps  and  version,  however, 
brought  almut  a  "rapid  change,  and  craniotomy  ujjon  the  li^-ing  cliild  became 

rtrer  and  rarer. 

Indicationg.--Cr»nJ9ioT^i&  positively  xjoatra-mdicated  JKhfiaJhe  con- 
iuifflta  veni-nieasures  less  than  h.r>  centimetres,  since  in  auch  cases  the 
^^rtion  of  the  child,  eTen_after  llie  skull  has  bot-n  cnished,  is  attended 
wT^msiter  moterDfll  mortalit)'  than  Caisarean  section.  On  tlie  otlicr  hand, 
Spares  above  Uiis  limit,  craniotomy  may  he  inLlicate<i  under  any  condi- 
^^^  that  render  the  didivery  of  a  nmtilated  child  the  most  conservative 


pveedare^so 


far  as  Ihe  safety  of  the  mother  is  concerned. 


indit-ations  for  its  performance  vary  markedly.    WHicu  the  rhi! 
miotoroy  ia  indicated  whenever  it  will  rtoider  deliver)-  easier, 


!d  is 

vlorovia  iQ'^iC^^*-'*^  "^"'"*'''-'  "■  ""'  ^'^""*^  ueiiverj  easier,  and 

_jk  to  forceps  or  version  unless  those  operations  can  be  undertaken 

AMximent  to  tlie  mother.    -Esthetic  consideralionH  shouhl  never 

tor  from  resctrtin^  to  it.    On  the  other  hand,  if  the  child 

enliciP  '®  jiistiliiihlc  only   in  exceptional  oases;  indeed, 

^  others  hold  that,  in  view  of  ttie  satiafactory  results  ob- 

_j^|i«eotoniy  and  Ca-snrcan  section,  it  should  never  be  jM^r- 

?l^tTer.  must  be  looked  upon  as  too  rndicol  a  view  and  one 

.  ngg^in  ■mount  of  qualification;  for,  aUhoiii;h  it  must  ever  be 

^  -    ^ji^jtrician  to  do  his  best  to  save  ihe  life  of  both  mother 

^^_Mthek«  readily  conceivable  that  conditions  may  arise 

upon  the  living  child  may  not  only  be  perfectly 

^1— ntirely  demanded. 

umy  shonld  not  be  performed. upoft the  living 

indition,  amid  ^litable  surroundings,  and 

^rator.    Under  such  circumstances,  if  the 
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obsUde  to  labour  be  due  to  a  contracted  pelris  or  an  excessively  large 
child.  Cesarean  section  is  preferable,  inasmucli  as  the  slightly  increased 
risk  to  the  iriother  is  nior«  than  componwited  for  by  thR  reacue  of  her  oflf- 
apring.  On  the  other  hand,  if  the  woman  \a  not  seen  until  she  has  be«n 
in  the  second  stjige  of  labour  for  a  considerable  time,  and  has  been 
subjected  to  repeated  vaginal  examiiiatioiis  and  possibly  presents  signs 
of  infection,  CfesHrean  section  is  not  indicatLHl,  hut  iht!  child  should  be 
sacrificed  in  the  interests  of  the  mother,  inasmuch  as  the  matonial  mor- 
tality attending  Ca'sarean  section  under  such  circumstances  is  in  the  neigh- 
bourhood of  th  per  cent.  Again*  if_the  chilil  is  not  m  good  condition, 
BS  shiiwn  hy  a  too  rapid  or  too  slow  heart -beat,  or  by  the  passage  of  consider- 
able quantities  of  meconium  with  a  vertex  presentation,  its  life  is  already 
in.  such  peril  (hat,  against  that  of  the  mother,  it  is  no  longer  entitled  to 
serious  consideration. 

Moreover,  in  uyimtry  districts,  where  the  physichm  ia  uuable  to  sum- 
mon sutTicieiLt  assistance,  and  is  without  the  necessary  ap]>Uances  for  an 
aseptic  abdominal  operation,  Qwsarean  section  should  not  he  undertaken 
and  craniotomy  becomes  the  operation  nf  choice.  But  even  under  thesfl 
adverse  eonditions  the  latter  operation  shuitld  be  diiferred  as  long  ils  pos- 
sible, and  should  nnt  be  resorted  to  until  delivery  becomes  imperative  in 
the  interests  of  the  mother,  and  then  only  after  the  failure  of  forceps. 

Hydrocephalus  ufftirds  a  positive  indiration  for  craniotomy,  which 
should  be  performed  as  soon  as  the  ceivlx  is  conipletely  dilated.  In  these 
cases  spontaneous  labour  is  out  of  the  question,  and  even  a  successful 
Cffisarran  section  will  only  give  us  a  child  that  is  doomed  to  die  shortly  or 
remain  an  idiot. 

When  insuperable  obstacles  are  encountered  during  the  extraction  of 
the  afterHr^oniing  head,  craniotomy  is  a  justifiable  proLedure,  since  the  child 
is  already  dead,^or  dies  within  a  few  minutes  afti;r  the  nature  of  the  ob- 
sLaL'le  has  been  recognised,  and  before  preparations  can  be  made  for  its  de- 
livery by  s>*mphyscotomy. 

Craniotomy  should  not  be  performed  until  the  external  os  ha.^  become 
cpmpletely  dilated,  as  the  imperfectly  opened  c:anal  may  offer  a  serious 
obstacle  to  the  extraction  of  the  child. 

Mfthod  of  Optralinfj. — The  patient  should  be  brought  to  the  edge  of 
the  bed  or  tah!i'.  placed  in  the  lilhotninv  position,  and  prepared  as  for  an 
ordinary  ohstetrical  operation.  Craniotomy  usually  includes  two  steps: 
ftret,  the  perforation  of  the  hcgd  and  the 
eTadiation  of  itseont-ents;  and,  secondly, 
the  eHracnoh*of  the  mutilated  child. 

Numerous  instruments  have  been  de- 
Tiscd  for  perforating  the  hear!,  the  most 
snitahle  of  which  are  SmeU\e*jf  yeissors 

or  Blot's  perforator.  Braun's  trepan  would  serve  the  purpose  admirably, 
but  is  not  to  be  recommended  on  account  of  the  difficulty  with  which  it  is 
kept  clean. 

If  the  head  is  engaged  and  firmly  fixed,  perforation  is  accomplished  with 
but  little  difficulty.    With  two  fingers  the  large  or  small  fontanelle,  as 
38 
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may  be  most  convenient,  is  located,  and  the  perforator  plunged  through  it. 
The  opening  is  tlicu  enlarged  and  the  instrument  briskly  moved  about 
within  the  skull,  8o  att  to  di(>iniograte  the  brain  to  such  an  extent  that  It 
can  be  wanhcd  out  with  a  ilouchc  of  Bterile  water. 

If,  huwever,  thf  head  ia  movable  above  the  superior  strait,  it  must  be 
fijjniy  fixed  by  means  of  prt-issure  exerted  by  an  asaistanl  through  the 
abdoiiuiiiil  WiillK.  To  avoid  wounding  the  rimtcrnal  soft  part^,  the  per- 
foralion  sUouUl  be  made  through  llu-  portion  of  Lht:  bt'ad  lying  in  the  noigli- 
boiirhood  of  the  symphysis  pubis;  for,  should  the  instrument  slip  from  this 
position,  it  is  less  liable  to  inllict  serious  injun,-  than  if  it  were  ne^ar  the 
sacrum.  In  fat*  presentations  perforation  should  be  effectctl  through  the 
brow. 


Tia.  4M. — McmoD  or  l*SRroitATiMa  Ueao  (AmericAQ  Text-Uook). 

To  pierce  the  aftiT-roniing  head,  tlie  body  of  the  rhild  should  be  do- 
pressed  and  the  instrunu'nt  carried  into  the  skull  in  the  neighbourhood  of 
the  temporal  suture.  If,  as  occa^ionfllly  happens,  this  point  cannot  he 
reached,  the  body  of  the  child  should  be  carried  np  over  the  abdomen  of 
the  mother,  and  perforation  elTeettnl  lhn>ugh  the  mouth  and  base  of  the 
skull.  When  n  hydrocephalic  child  presents  by  the  breech,  and  the  head 
is  arrested  at  the  pelvic  brim,  the  fluid  contents  of  the  skull  may  be  evacu- 
atinl  by  culling  through  the  arch  of  one  of  the  cervical  vertebrie,  after 
which  a  metallic  catheter  is  passed  through  the  opening  and  carried  along 
the  vertebral  canal  into  the  sktdl. 

After  the  brain  hiis  bni-n  washed  out,  although  the  vaiiH  of  the  cranium 
collapses  and  olTere  no  furllier  ((bstacle  to  labour,  the  base  of  the  skull  still 
remains  unchange<],  and  as  the  himastoid  diameter  measures  between  7  and 
7.5  crntimL'tres.  it  is  apparent  that  it  cannot  be-  delivered  through  a  mark- 
edly contracted  pelvis  until  it  has  been  diminished  in  size. 

When  the  conjugata  vera  exceeds  7.5  centimetres,  the  collnpsed  head 
may  be  expelled  by  the  uterine  contractions  alone,  nr  may  be  extracted  by 
means  of  the  forceps  or  a  finger  inlroduct^d  through  the  perforation  ojien- 
ing.     But  even  in  pelves  of  this  size  it  is  usually  advisable  to  make 
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nse  of  a  special  inelrumcnt  for  grasping  and  cruslimg  the  base  of  the 
skull.  Tlie  craniutiai^i,  iuvuntcd  by  Simpson_{uid.  mocUJicd  by  Carl 
5raufl,  eerves  the  purpose  most  satisfactorily.     One  blade  is  introduced 


Fin.  40'». — TliiAPii*a  Cftunoai^Kr. 

tbruugh  the  perforation  until  ita  free  end  impinges  upon  the  base  of  the 
skull,  while  the  fenpstratod  blatle  i«  applied  over  the  face  or  Iowpt  portion 
of  the  occiput.  The  vise  at  tlic  end  of  the  inatruincnt  is  then  lightened,  and 
as  ft  result  uol  only  is  the  base  of  the  skull  more  or  loss  compressed,  but  at 
the  same  time  a  finn  hold  is  obtained  for  the  extraction  that  is  to  follow. 

For  eruehiiig  and  extmcl- 
ing  the  head,  Ilimiklsc<iy^.tli*^ 
youngcr_iavcntcd  the  cephoio- 
Iribe.  This  is  essentially  a 
vpry  heavy  forceps,  whosf 
blades  come  closely  together 
and  forcibly  compress  the  heatl 
when  the  vi.-^e  at  the  endu  of 
the  handles  is  tigHeucd.  TIil- 
instrument  has  been  uiibjecteil 
to  nmny  modifications,  one  of 
the  best  buing  that  of  Tainier 
(Fig.  107).  Atthesame  timeit 
labours  under  the  dtsa<lvant.ijge 
that  it  aims  to  aeeumplish  two 
purposes — i.  e..  crushing  and 
extracting  the  head;  anil,  un- 
fortunately, whenever  it  is  so 
constructed  as  to  be  an  cfli- 
cjent  cnisher  it  is  a  poor 
tractor,  and  rire  rerm.  For 
these  reasons  the  cephalntribc, 
as  sneh,  is  but  little  used. 

Tarnier,  in  1883,  invented 
the  hasiolrtbe,  a  thrce-bladrd 
instnimontVhich  combines  in 
one  the  advantages  of  the  perforator,  cranioclast.  and  cephalotribc.  One 
blade  is  spear-pointr<l,  and  after  serving  as  a  perforator  is  forced  into  the 
base  of  the  skuU.    The  second  bladu  is  then  introduced  over  the  occiput 


Via.  *X>. — HiCAi>  (,'nvtitti£i>  Bif  CHAKmci^irr 
(EtimpflOD). 
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and  the  third  over  the  face  of  the  child.  All  three  ere  articulated,  and 
the  vise  at  the  liandlps  ir  screwed  (!o«ii,  with  thp  resiilt  thai  the  Iwuie  of 
the  skxUI  is  fractured  in  many  diructious,  aud  the  hiaid  is  compressed  into 


Flo.  407.— T*iiiit«B'»  CBrBAi,onuBs. 


an  elongated  and  shapeless  mass.    This  i&  a  most  efficient  instrument,  and 
has  been  particularly  rcfommended  by  Pinard  and  Bar. 

J.  R.  Simpson,  of  Edinburgh,  devised  an  Instnimcnt  known  as  the 
hasilyst,  which  likewise  consiats  of  three  bladi'S.    The  tips  of  two  of  tlicm 


-'\J^ 
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come  together  and  form  a  screw-like  instrument.  This  first  perforates  the 
skid!,  and  by  a  rotatory  niotion  is  then  worked  into  the  base,  which  is 
fractured  in  many  directions  by  separating  the  two  hliidi'S  by  pressure  upon 
the  handles.     After  this,  the  thin!  blade  la  introduced  over  the  face  or 


Tto.  4(W.— Ta«ki«ii'»  BAstoniniE 


occiput  and  screwed  tightly  in  place,  thus  converting  the  instrument  into 
a  typical  cranioclast  (figs.  411  and  112).  The  basilvst  pives  very  satisfac- 
tory resultii,  and  aceording  to  its  inventor  will  compress  the  base  of  the  Blnill 
into  a  nuiss  3.5  centimetres  in  diameter.    Various  other  instruments  haT« 
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been  invented  for  the  same  purpose,  a  full  account  of  which  is  to  be  found 
in  (he  work  of  TurnU^r  and  Biidin. 

When  perforating  a  hydrocephalic  child,  it  is  Important  to  remember 
that  the  brain  is  spread  out  over  the  interior  vt 
the  skull  as  a  layer  d(  tissue  only  a  few  milli- 
metres thick.  When  this  is  perforated,  the 
eenini  fdling  the  dilated  ventricles  of  the  hrain 
escapes  and  the  skull  callapscs,  after  which  de- 
liverj-  iii  readily  effected.  Occasionally  perfora- 
tion does  not  result  in  the  death  of  the  child. 
which  promptly  liegins  to  cry  after  its  birth. 
In  order  to  guard  against  thi»  moat  distressing 
ocrurrence,  the  obstetrician  should  not  be  con- 
tent with  merely  perforating  the  ekull  at  one 
point,  but  should  e:\rry  Ihe  instrument  back  to 
the  l>a8B  of  the  brahi  and  t^tir  it  around  ho  an  to 
effectually  destroy  the  upper  portion  of  the 
medulla.  Kspoeial  care  is  neces}?ary  in  this 
connection  in  order  to  avoid  unpleasant  coni- 
plicationa,  Pcmice  having  recently  reported  the 
case  of  an  infant  who  survived  craniotomy  and 
grew  up  an  idiot.  And  a  similar  case  lias  been 
known  to  oiTur  in  Baltimore. 

I'roffnoftis. — In  moderate  degrees  of  pelvic 
contraction,  craniotomy,  if  properly  Twrformed^ 
is  jifiimsi  devoid  of  danger  to  the  mother.  On 
the  olht-r  Imnd,  when  the  copjugata  veiu  meas- 
ures 5.5  centimetres  or  less,  the  mortality  gy- 
ceeda  that  Following  Ca«arean  srctinn.  It  must 
be  rcmembereii,  however,  that  favourable  re- 
sidts  are  obtained  onlv  when  the  "mother  is  in 
good  condition;  whereas,  if  the  operation  be  dt*- 
ferred  until  infection   has  occurred,  it   is  n 

most  serious  procedure,  and   is  attended  by  a  mortality  of  10  to   15 
per  cent. 


Via.  ilO.— ErrsCT  or  tUnarEnM. 
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Embryotomy. — In  embryotomy  the  vi8Cfixa_aie--r«moved  through  an 
opening  in  the  thorax  or  abdomen  of  the  child,  or  the  head  is  severed  from 
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the  body.    The  former  operation  is  known  as  eyisceration.  the  latter  as 
dficapitation. 

At  present  evisceralicn  is  rarely,  cmjilojed,  though  it  occasionally  be- 
comes necessary  in  order  to  effect  the  delivery  of  certain  monstrosities  or 
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children  snfTnring  fn)ni  unusual  enlar>!einont  of  the  thoracic  or  abdominal 
CJivitiL's,  resulting  from  lumour  formation  or  the  Rcciimulntion  of  fluid. 
It  may  likewise  K'oonie  nweei>ary  in  rare  cases  of  transverse  presentation, 
when  the  thorax  or  abdomen  of  the  child  lies  over  the  superior  Ktniit  and 
the  neck  is  not  accessible.  Under  such  circumstances  an  opening  is  made 
by  scissors  throngli  the  thoracic  or  abdomitud  wall,  as  the  case  may  be, 
suflicienlly  large  to  admit  two  firigi^rs,  with  whieh  the  viscera  are  then 
torn  loose  from  their  attaclmients  and  slowly  extracted. 

Dfj^dftUation  is  rnncti  more  frequently  employed,  and  is  indicated  more 
particularly  in  najlerled  Iransvtrse  iirrnf.nlaiiiins.  As  a  rule,  \vheii  seen 
early,  sucli  cases  can  be  readily  delivered  by  version  and  extraelion;  but 
exceptionally  the  condition  is  overlooked,  and  a^istancc  is  not  cuiled  for 
until  one  shoulder  has  become  firmly  imftacted  in  the  pelvic  canal,  the 

lower  uterine  seprncnt  at  the 

f^ ^^^       same  time  being  so  stretched 

^■^^^^^■^^^^^^■^■^^^^^■^^^    as  to  make  an  attempt  at  ver- 
Fio.  413.— BiucF*!  Blvkt  Hoot  ^P    sion   practieally   synonymous 

with  rupture  of  the  utcma. 


Fndcr  such  circumstances  the  child  can  be  delivered  only  by  decapitation, 
which  can  readily  be  accomplished  by  means  of  Braun's  blunt  hook. 

Fortunately,  in  nepleeted  shoulder  presentations,  decapitation  is  often 
materially  facilitjited  by  the  prolapse  into  the  vagina  of  one  ann.  This 
having  been  seized  and  brought  through  the  vulva,  firm  trnclion  should 
be  exerted  ujmn  it  so  as  to  put  the  neck  on  the  stretch  as  much  as  pos- 
sible. The  index  finger  of  one  hand  is  then  passed  over  the  neck  and  use*! 
as  a  guide  in  appI>Tng  Braun'a  hook  as  accurately  as  possible.  WTien 
in  position,  the  tip  of  the  instnmieut  is  covered  by  the  finger  bo 
as  to  avoid  wotmding  the  maternal  soft  parts.  .\U  being  in  readinesR.  stmng 
traction  is  now  made  upon  the  handle  of  the  instrument,  which  at  the 
same  time  is  given  a  rotary  movement,  by  which  the  cervical  vcrtebrffl 
become  disarticulated,  and  on  continuation  of  the  motion  tlie  neck  is 
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readily  eovorcd  from  the  body.  If  any  resistance  is  offered  by  the  skin, 
it  may  be  cut  M-ith  scissors.  After  decapitation  the  body  is  extracted  by 
Irac-tiuu  upon  the  arm;  or,  if  that  he  imt 
available,  by  version.  Thciu^xaii  fru- 
il^iumily  be  expressed  from  the  uterus  by 
mau(i-'uvres  similar  to  those  employed  for 
the  delivery^of  thej)l4£enta,  but  if  these 
prove  unsuccessful,  a  finger  is  introduced 
intn  the  uterus  and  insei'tml  into  the 
niuuth  af  the  child,  after  which,  as  a  rule, 
extraction  is  readily  etfected  by  traction 
upon  the  lower  jaw.  If  lliis  is  not  effect- 
ual, ik'livery  can  be  at-LonipIished  by 
means  of  a  cephalotribc  or  after  per- 
foration. 

Zweifel  believes  tliat  dpcapitation  can 
be  rendered  easier  by  the  use  of  the 
irnfheh  rhfirter,  which  consists  essentially 
of  a  dtmblc  Braun's  hook.  So  far  as  my 
own  experience  novs,  I  see  no  nccetwity 
for  the  new  instrnment,  as  I  have  always 
been  able  to  effect  decapitation  by  means 
of  iJi-aun's  hook.  A^ain,  if  the  lattrr  be 
not  available,  the  npcnition  can  be  readily 
perfomiefl  by  means  of  a  pair  of  lon^; 
curved  scissors,  similar  to  the  emhryoto- 
my  scie^tors  of  Hod^je;  wfiile  in  cases  of 
necessity  the  head  may  be  severed  from 
the  trunk  liy  passinjjr  a  strong  conl  over 
the  neck  and  using  it  as  a  saw.    AVlien 

this  is  emplnyed.  the  vaginal  walls  must  be  protected  by  a  speculum  to 
prevent  them  from  bcin*,'  cut  through. 

(Occasionally,  iu  head  presentationa,  the  excessive  size  of  the  shoulders 


Fio.  414. — nxoArRATittN  vmi  Bkapm*! 
Buiirr  HauK  (Anwricnn  Trst-Book}. 


nil.  41S.  FlK.  4U, 

Tiat.  41S,  416.— Siioiruto  Uoox  or  Aonox  or  Blcmt  Uoob  (Amurican  Text-Book). 
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may  prove  a  serious  obstacle  to  labour.  In  such  cases  cUidotomy,  proposed 
by  Yon  Herff  and  Strassmann,  renders  excellent  service.  In  this  operation 
a  pair  of  long  curved  scissors  are  introduced  under  the  guidance  of  the 
hand  and  cut  through  the  clavicles  on  either  side,  after  vhich  the  shoulder 
girdle  collapses  and  delivery  is  readily  effected. 
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CHAPTER  XXIV 


OPERATIVE  PROCEDURES   WSICU  DO  NOT  AIM  AT  DELIVERY 


Tn  tliifi  chapter  will  be  considprrd  a  number  of  prociMlures  usimlly  desig- 
nated as  luiiior  uperatioas,  which  may  becora«  necpasary  during  pregnancj, 
labour,  or  tho  piu'rperium. 

The  Douche. — We  distinguish  between  vaginal  and  iitorino  douches,  ac- 
cording aa  a  congiderable  quantity  of  fluid  is  injected  into  the  vaginal  riitial 
alont;  or  diroctly  into  the  utcriui;  cavity. 

Vaginai  /^oucA*.— Following  tJic  introduction  of  auliseiitic  methods 
into  surgery,  the  use  of  an  aniiBeptic,  prophylactic  vaginal  douche  brcarne 
a  routine  part  of  the  conduct  of  laliour,  mTIie  BBlief  that  by  iti*  means  the 
countless  pathogenic  niicro-orgaui»ins  supposed  to  exiitt  iu  Uie  vaginal 
secretion  of  pregnant  women  could  be  destroyed,  or  at  least  rendered 
innocuouH,  and  the  risk  of  auto-infection  minimized.  Experimenfjil  work, 
however,  has  shown  clearly  that,  wiih  the  exct^ption  of  the  ^jonncoccns, 
the  vaginal  secretion  during  pregnancy  rarely,  if  ever,  harbours  pyogenic 
bacteria,  and  that  the  prophylactic  vaginal  douche  I3  unnecessary.  Fur- 
thermore, clinical  experience  has  dcmon.'^trated  that  it  is  tuii-only  uselfiSS 
but  even  directly  harmful,  as  its  routine  employment  is  followed  by  a 
greater  num'5er  of  febrile  cases  during  the  puerpcrium  than  when  it  is 
omitted.  This  question  will  be  dealt  with  more  fully  in  the  chapter  upon 
puerperal  infection. 

Accordingly,  at  the  present  time  the  vaginal  douche  is  employed  only 
exceptionally  during  pregnancy  and  labour;  as,  for  instance,  when  the 
pregnant  woman  presents  a  profuse  vaginal  discharge  due  to  gonorrhoeal 
infection.  In  such  cases,  fourlitrcs  of  a  hot  l-to-10,000  bichloride  solu- 
tion may  be  injected  into  tfie  vagina  twice  daily  during  the  last  few  weeks 
of  pregnancy,  nqt  so  much  in  the  hope  ofcuring  the  disease  as  of  avoiding 
infection  of  the  child's  eyes  during  labour.  Tbis  is  all  that  can  reasonably 
be  expected,  inasmuch  as  the  gonococci  are  rarely  limited  to  the  vaginal 
mucosa,  but  have  usually  invaded  the  glands  of  the  cervical  canal,  where 
they  are  protected  from  the  action  of  the  antiseptic  fluid. 

XTany  authorities  recommend  the  employment  of  a  prophylactic  vagi- 
nal douche  if  the  patient  has  been  subjected  to  repeated  examinations  dur- 
ing labour  by  persons  who  habitually  neglect  ordinary  aseptic  precau- 
tions, and  particularly  if  signs  of  infection  are  present.  Owing  to  the 
impossibility  of  thoroughly  disinfecting  the  vagina  at  the  time  of  labour, 
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the  value  of  such  a  procedure  is  questionable;  but  a  douche  consisting  of 
eevcral  litrc-s  of  hot  etprilo  salt  solution  can  do  no  hariTi  in  such  cusct*. 

After  the  tirat  week  uf  llie  puerperiuni,  the  vagtual  duiu-hc  is  frequently 
employed  wlien  the  lochia  present  an  offensive  odour.  It  need  hardly  be 
said,  however,  that  it  ia  of  but  little  vahu«  as  a  disinfectant,  hut  nicrcly 
removes  mechanically  the  wwrction  eollected  in  tlie  vaf^iua,  and  thus  adds 
materially  to  the  c-onifort  of  the  patient.  StL-rilc  salt  solution  or  a  2J-per- 
cent  solution  of  carbolic  acid,  either  alone  or  combined  with  boric  acid  and 
a  little  oil  of  peppennint,  may  be  employed. 

Occasionally,  when  a  puci-jjL-ral  infection  has  become  localized,  and 
has  given  rise  to  in<hiration  at  the  base  of  the  broad  ligament  or  of  Doug- 
las's cu!-ih-sar^  tlie  application  of  heal  by  means  of  abundant  douches  of 
a  hot  fhii<l  markedly  alleviates  suffering,  hastens  iIil-  maturation  of  the 
abscess,  and  prepares  the  way  for  its  prompt  evacuation. 

Before  jrlvin^  a  vajrinal  douche,  the  external  ^milalia  should  he  care- 
fully cleansed  and  the  patient  {ilacn<l  upon  a  dfMiche-pan  as  she  lies  in 
bed,  or  brought  to  the  edge  of  the  bed  and  placed  in  the  obstetrical  posi- 
tion with  a  rubber  pad  hono.tth  her.  A  fountain-syringe,  cnntnining  four 
quarts  and  provided  with  an  ajipropriately  shaped  glass  nozzle,  previously 

sterilized  by  boiling,  is 
employed,  and  the  fluid 
allowed  to  run  in  under 
modemte  gravity  pn-jt- 
8urc.  For  the  tirst  ten 
FiQ.  4i7.~aLAH  l>ocoiiB  TcBE.  days  of  the  puorperium 

rigitl  aseptic  precau- 
tions should  be  observed  in  the  use  of  the  donche,  and  Hs  adiuiuigtration 
should  not  be  intrusted  to  llic  uurse.  uulfss  tme  is  assured  of  her  competency. 

Infra-uterine  Davilie.— The  intra-uterinc  donclie  is  not  employed  so 
long  as  the  uterine  cavity  is  occupied  by  the  product  of  conwption,  but 
is  frequently  used  immediutely  after  lalwur  and  during  the  puerperiuni. 

FonneHy  it  was  customary  to  ;rive  an  inlra-uUTini'  douelie  after  all 
obstetrical  operatiiins.  Such  a  proeciluru,  Imwever,  is  indicated  only  when 
the  patient  has  exhibited  signs  of  infection  during  labour;  Imt  after  de- 
livery in  these  cases  an  intra-uterinc  douche  of  several  litres  of  hot  salt 
solution  does  no  lutnu  and  occasionally  is  productive  nf  good. 

The  most  usual  indication  for  its  employment  inimediattdy  after  labour 
is  afTonlcd  by  jwnt-parhtm  hFrnorrhaije  clue  to  atony  of  the  uterus.  In  such 
cases  the  adminiBtration  of  a  douche  of  4  or  5_ "litres  of  hot  sterile  salt 
solution  will  usually  lead  to  efficient  and  permanent  rontraclion,  provided 
that  fragments  of  (he  placenta  are  not  retained  in  uhm. 

The  inlra-uterine  douclie  is  also  frequently  employed  during  the  puer- 
periuni, especially  in  the  presence  of  infection.  It  has,  however,  been  great- 
ly abused:  for  while  it  must  be  ndmitte^that  it  is  frequently  a  most  valuable 
therapeutic  agent,  it  i^  nevertheless  true  that  it  may  be  directly  harmful. 
For  these  renwms  great  care  slmuld  be  taken  in  the' selection  of  the  eases 
in  which  it  is  employed.  Oencmlly  speaking,  it  isLtsootra-indicated  in  all 
ca««aot  streptococcic  infection,  inasmuch  as  the  neeessary  mauipulations 


may  give  rise  to  an  extension  of  the  process.    On  the  other  hand,  when 

the  symptoms  are  due  to  infection  by  the  so-called  putrefactive  organisms 
as-wciateil  witli  retention  of  the  locliinl  discharge,  the  introduction  into 
t1)e  ulcriU  dr  several  litres  olhot  salt  solution  is  frequently  followed  by  an 
immedtflte  fall  of  tompcniturc  and  a  permanent  inipiovemeul  iu  the  con- 
dition of  the  pationt.  Usually  a  single  douche  hrings  about  the  desired 
result,  though  occasioiuilly  its  daily  repetition  may  be  necessnrj'. 

Si^rUe  salt  solution  should  be  oniployL-d  fur  intra-uforine  douching,  in- 
stead of  the  antiseptic  sohitions  which  are  usually  rccoiu mended,  sim-e  the 
latter,  no  matter  how  tdrun/f  they  may  he  made,  can  net  only  in  a  purely 
n^t^dumiciU,  way.  and  cannot  desti-oy  tla-  Ijacti-riii  wKic^i  havt'' al n'ady  in- 
vaded the  endometniinL  On  the  other  haml,  their  use  occasionally  causes 
the  d(>iith  of  the  pntii'nt,  j)artienlar!y  when  hicliloride  of  mercury  is  em- 
ployed. On  Inukin^  ovlt  the  liU-rature  upon  the  subject  several  years 
aeo.  I  eolleeteri  over  10  cases  in  which  df;!i.th  frum  mercurial  poisoning  fol- 
lowed the  u.se  of  such  solutions  for  intra-uterine  injection. 

InaHmuch  as  the  administration  of  an  intra-ulerine  douche  must  always 
be  regarded  as  a  serious  matter,  it  should  be  givi-n  by  the  physician  him- 
self and  not  delegated  to  tlie  nurse,  no  matter  how  cciuipL'tcnt  «1h;  may 
be;  sincp  the  most  rijirid  aseptic  prfcautions  are  noeeeRar(\  and  faihtre  in 
this  ri;;fard  may  rt'sidt  in  infertifjn  of  the  patient.  As  a  pri'liuiinary,  the 
vagina  should  be  douched  out.  Two  finj,T;ra  having  then  been  (■mployijd  to 
loeatp  the  external  op,  the  douche-tiibe  is  passed  thruugh  it  until  it  im- 
pinges upon  the  fundus  of  the  utenis.  Four  nr  {ivc  litres  of  fluid  are  then 
slowly  injcL'led,  cart-  being  taken  to  insure  a  hoe  n^turn  flow. 

Ituring  the  puerperium  the  cervical  eaual  rapidly  diminishes  in  calibre, 
and.  owing  to  the  mtirked  anteflexion  of  the  uterus  which  frerpiently  occurs 
in  this  period,  may  become  so  hent  as  tn  offer  a  considerable  obstacle  to 
the  inlroducliou  of  the  ntizzle.  To  avercome  this  dilhcuUy,  traction  is  made 
npon  the  anterior  lip  of  the  cervix  by  means  of  a  pair  of  bullet  forceps, 
as  a  result  of  which  the  eervienl  cnnnl  hfcnmes  straightened  out  bo  that 
tlie  nozzle  ran  reiulily  hp  intrndiieed.  Ot-casitniiilly,  the  eonlraetion  ring 
offers  an  abstack'.  and  the  nozzle  is  arrested  in  the  collapsed  lower  uterine 
segment.  By  making  traction  upon  the  cervix,  and  cautiously  moving  the 
extremity  of  the  doiiehe-tul>e,  it  can  usually  be  pjwsed  into  the  uterine 
cavifv  without  furlluT  diilicully. 

Curettage. — Tiy  tins  term  is  understood  the  removal  otthc  lining  mem- 
brane of  the  uterus  bx^means  of  a,  curette.  The  operation  may  be  indicated 
in  three  condKions;  incopiplde  abortion,  imperfeet  involiitioD  of  the  puer- 
peral uterus,  and  certain  cases  of  infection. 


Flo.  41k.— ClfRBTT*. 


"Wlien  portions  of  (he  placenta  and  membranes  are  retained  within  the 
uterus  after  an  ifimmjihte  nlmHum,  many  authorities  recommend  their 
removal  by  means  of  a  dull  curette.    As  a  preliminary,  the  cervix,  if  not  suf- 


ficiently  perviou«,  mual  be  dilated  by  a  suitable  instrument,  preferably  one 
modelled  after  that  of  Gowlcll  (see  Fig.  Mi)).  The  curette  is  then  intro- 
duced into  the  uterus  and  gently  gcrapes  off  the  retained  structures.  The 
employment  of  nn  instrument,  however,  is  rarely  advisable,  as  it  is  far 
better  to  pfiel  oil  the  adherent  placenta  and  membranes  with  one  or  two 
fingers,  while  the  other  hand  controls  their  movements  through  the 
abdominal  walls.  After  they  are  once  loo«ene<l,  the  retained  structures 
can  be  reailily  removed  by  meona  of  the  fingei-s  or  an  ovum  or  pla- 
cental forceps.  The  former  procedure  necessitates  the  introduction  of 
the  entire  hand  into  the  vagina,  antl  can  nnly  be  accomplished  under 
aniFsthet^ia. 

After  the  uterus  has  been  emptied  in  such  cases,  the  finpers  are  apain 
introduced  and  carefully  palpate  its  cavity^  in  order  to  make  sure  that  the 
offending  stnictures  have  been  entirely  removed  and  all  danger  of  aubae- 
qucnt  hBemorrhagc  has  Iteeu  averted.  If  the  curette  is  used,  considerable 
portions  of  placenta  may  be  left  behind,  which  may  later  give  rise  to  bleed- 
ing and  necessitate  another  operation.  On  several  orrasinns  T  have  seen 
cases  in  consultation  in  which  h»>morrhage  had  peraisted  after  curettage, 
and  on  examination  found  thai  considerable  portions  of  the  placenta,  or 
even  the  entire  structure,  had  been  left  in  the  utenis,  the  plij-sician  having 
rpnioved  only  a  part  of  the  <lefidiia  at  the  previous  operation.  Moreover, 
curettage  always  carries  with  it  the  possibility  of  perforating  the  uterus, 
the  walls  in  many  cases  being  so  soft  and  friable  that  the  accident  may 
occur  despite  the  exercise  of  the  utmost  cautioTi.  Fortunately,  the  injury 
in  generally  attemled  by  but  lililc  danger,  although,  if  the  uterine  contents 
be  infected,  it  may  give  rise  to  fatal  peritonitis;  again,  in  rare  cases,  a  loop 
of  gut  may  prolapse  through  the  rent  in  the  utenis  and  necessitjtte  a  major 
operation. 

Probably  the  most  justifiable  indication  for  curettage  in  obstetrical 
practice  is  the  loss  of  blo<nl  during  the  latter  part  of  the  puerporium.  re- 
gulting  from  imptrftct  invaluHon  of  the  utenis,  M'hich  is  frequently  asso- 
ciated with  the  retention  of  portions  of  the  placenta  or  membranes.  Under 
such  circumstances  the  operation  gives  excellent  results,  provided  it  bo  car- 
ried out  in  an  aM'ptip  manner. 

Most  authorities  recommend  curettage  in  jm^rperal  infection,  in  the  be- 
lief that  by  its  means  the  focus  of  infection  can  be  removed.  Tlie  opera- 
tion is  undoubtedly  beneficial  In  a  certain  number  of  cases,  but  should  be 
instituted  only  in  tlie  presence  of  definite  indications,  as  tlie  routine  em- 
ployment of  the  curette  is  frequently  more  dangerous  than  the  original 
infection,  and  has  led  to  the  death  of  many  hundreds  of  women.  Generally 
speaking,  it  la  contra-indicated  when  the  infection  ia  due  to  the  ntr«pto- 
coccue,  as  under  such  circumstances  the  lesions  attending  its  use  simply 
offer  new  arean  for  infection.  On  Ihc  other  hand,  it  is  often  followed  by 
excellent  results  when  the  so-called  putrefactive  organisms  are  producing 
the  mischief,  and  the  uterine  cavity  contains  necrotic  tissue  and  occasion- 
ally larger  or  smaller  portions  of  degenerated  placenta.  Nevertheless,  in 
this  class  of  cases  it  is  generally  far  better  to  employ  the  fingers  in  emptying 
the  uterus. 
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The  Tampon  or  Pack. — The  va^nal  tampon  is  occasionally  indicated 
in  the  folltnvjn^  conditions:  inevitable  abortion,  certain  cases  of  placeutA, 
jU^via,  and  to  dilate  the  ccririx  in  the  early  months  of  pregnancy.  I'rofusfli 
hiemorrhage  occurring  in  the  early  months  of  pregnancy  usually  indicates 
that  abortion  is  inevitable.  In  suc-h  cases,  if  the  cervical  canal  is  not 
siitliciently  dilated  to  admit  the  finger,  it  is  often  advisable  to  pack  it 
and  the  vagina  tightly  with  sterile  gauze  and  administer  ergot.  When 
the  packing  is  removed  tMclve  or  twenty-four  hours  later,  the  product  of 
conception  is  frequently  found  lying  free  in  the  vaginal  vault,  and  when 
this  docs  not  occur  the  cervical  canal  will  usually  be  sufficiently  dilated 
to  pciTtiit  the  introduction 
of  the  finger,  by  means  of 
which  the  uterus  can  be 
emptied. 

In  placenta  /i r /p i.' i a , 
wtien  the  hjenmrrliage  is 
alarming  and  the  cervical 
canal  is  not  sufficiently  di- 
lated to  admit  a  finger,  ex- 
ceirent  results  occasiouully 
follow  the  application  of  a 
tiglit  tampon  to  the  cer- 
vical canal  and  vagina. 
This  effectually  controls 
hiemorrhage.  and  on  its 
removal  a  few  hours  later 
the  cervix  will  ujfually  be 
Buffieienlly  dilated  to  admit 
two  fingers,  after  which 
combined  version  by  the 
"Braxton  Hicks  method  can 
be  performed,  or  manual 
dilatation  effect ed .  f ol - 
lowed  by  the  immediate  ex- 
traction of  the  child. 

In  the  early  months  of 
pregnancy  rt  tightly  upplit-rl 
pack  ofTers  an  excellent 
means  of  dihiiin^  the  rervir 
in  any  condition  which  de- 
niands  The  evacuation  of 
the  uterine  contents,  and 
in  many  cases  is  preferable 
to  rapid  instrumental  dilatation.  Tliis  is  particularly  true  in  hy_4fltidifQnn 
mole  and  in  cfrtain  ra-scs  of  so-called  misse^l  abortion. 

^e  best  material  for  a  vaginal  l^nipon  is  gauze,  which  is  most  con- 
▼eniently  handled  "in  the  shape  of  "roner-gauze  bandages.  3  or  4  inches 
wide,  which  have  previously  been  carefully  sterilized.     For  the  intro- 
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Fm.   4Ut.— lUcKlXft  Tun    llTBHtB   FOB   ruMTJ-AWnm 

Hjikobbuaos. 


dnction  of  the  pack  tho  patient  should  be  brought  to  the  edge  of  the  bed 
aiiJ  subjoctpd  to  the  usual  prepiiralinns  for  nn  operation.  A  bivalve,  or 
preferably  a  Simon  Bptxiiiluni,  ia  then  introduced  into  the  %'ajfina  and  the 
cervix  st-izud  with  a  bullet  forceps.  Then  with  a  long  dressing  forceps  tho 
bandage  is  carried  up  and  tightly  packed  into  the  cervical  canal,  and  after- 
ward into  the  fornix,  ho  that  eventually  the  entire  vagina  is  completely 
filled  with  it  (we  Fig.  333). 

Inlra-ulerinr  rack: — Diihrssen,  in  1887,  advocated  packing  the  uterus 
with  iodoform  gauze  as  a  means  of  controlling  luvniorrhage.  \nu'never 
there  is  persistent  loss  of  blood  following  Lhe  third  stage  of  labour,  which 
dcK'S  not  yield  to  the  ordinary  methods  of  treatment,  this  procedure  offers  a 
most  cdieient  method  of  controlling  it,  as  the  pack  not  only  e\erls  pressure 
upon  the  bleeding  vessels  but  mechanically  stimulates  the  uterus  to  re- 
newed contraction.  Plain  sterilized  gauze  may  be  substituted  for  that  im- 
pregnated with  iodoform  or  other  antiseptics. 

Before  resorting  to  this  procedure,  however,  it  is  essential  thai  the 
hand  be  introduced  into  the  uterus  in  order  to  ascertain  that  the  hasmor- 
rhago  is  not  due  to  retention  of  portions  of  the  placenta.  If  the  ntcnis  is 
empty,  after  the  usual  pi-ejiarations  for  an  operation  have  b&tin  carried  out, 
the  anterior  lip  of  the  cenix  is  seized  with  a  bullet  forceps  and  drawn 
down  as  near  as  possible  to  the  vulva,  after  which  sterilized  bandages  are 
rapidly  packed  into  the  uterine  cavity  by  means  of  a  long  dressing  forceps, 
the  upper  pjirt  of  the  vagina  being  also  tamponed  (Pig.  41J>).  The  pack 
should  be  aUowed  to  reinain  in  place  for  twenty-four  hours,  after  which  it 
eon  he  rcuinvcd  hy^nietion  upon  its  free  end. 

Uanual  Removal  of  the  Flacenta.-T-Wlien  considering  the  treatment  of 
the  third  stage  of  labour,  it  was  pointed  out  that  previoua  to  tho  intro- 
duction of  Crc^!s  infithod  of  expressing  the  placenta  its  manual  removal 
was  frequently  resorted  to.  With  increasing  knoivledgo  as  to  the  proper 
conduct  at  this  time,  liowever,  the  operation  bct-'ame  U'ss  and  less  fre- 
quently demanded,  so  that  at  present  competent  obtitetricianH  consider 
that  it  is  indicated  only  about  once  in  several  hundred  cases,  and  then 
only  when  abnormal  adhesions  exist  between  the  placenta  and  the  ute- 
rine wall,  or  when  one  has  to  do  with  a  placenta  membranacea  or  suo 
centiiriata. 

Sfanual  removal  is  indicated  whenever  there  is  alanning  htemorrhage 
aiad  the  placenta  cannot  be  expressed  by  Cretin's  riiethod,  though  such  a 
condition  is  but  rarely  o]tserved.  On  the  other  liuntl.  if  there  is  no  haemor- 
rhage, the  ojH'ralion  should  not  he  resorted  to  merely  to  hasten  the  comple- 
tion of  the  third  stage  of  labour.  Generally  spt^aking,  in  such  cases,  repeat- 
ed attempts  at  expression  by  Credo's  manoeuvre  should  be  perslstivl  in  for 
at  Icjisl  jin  hour,  under  anawlhesta.  if  neeossary.  and  manual  removal  resorted 
to  only  after  prolonged  effort  lias  sliown  that  more  conservative  methods  are 
ineffectual.  The  procedure  is  attended  by  grave  danger,  and  offers  a  greater 
opportunity  for  infection  than  any  other  obstetrieal  manipulation.  In  the 
ordinary  operations,  such  as  forcflp"  and  version,  the  hand,  when  introduced 
into  the  uterus,  ia  within  thearnninlie  cavity,  and  con.'<e(|uently  micro-organ- 
isms which  may  have  been  introduced  along  with  it,  are  cast  off  when  the 
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afterbirth  iaexfwlled;  whereas,  in  manual  rcmoral  of  tlio  pUcenla  the  hand 
is  inserted  betwct-n  the  fiptal  menibranes  ami  the  uterine  wall,  and,  iu  sepa- 
rating the  placenta  from  its  attatihments,  comes  in  direct  contact  with  the 
gaping  or  throinboBed  sinuses,  so  that  if  it  be  not  absolutely  sterily  abundant 
faeiUticB  for  infection  are  offered. 


Fsn,  420. — Masiial  RmnvAL  or  Plapwtta- 


Wben  the  operation  becomes  necessary,  the  strictest  attention  should 
be  given  to  every  aseptic  deiail.  The  external  genitalia  should  be  most 
rigorously  cleansed,  the  hands  and  forearms  of  the  operator  carefully  die- 
infccted,  and  nibbrr  gloves  eniployed.  After  grasping  the  uterup  thnmgh 
the  al>df>minal  wall  with  one  hand,  the  other,  lubrieatt'ri  witli  sleriU'  vaijc- 
line,  is  intrnrUit-cd  into  tlie  vap;iiia  and  jjasscd  into  the  uterus,  following  the 
umbilical  cord.  As  soon  as  the  placenta  is  reaehed  its  margin  should  be 
sought  fnr  and  the  inner  surface  of  the  hand  insimmted  hHween  it  ami  the 
nterine  wall.  Thi.'n.  with  the  back  of  tJie  hand  in  contact  with  the  latter, 
the  placenta  should  be  peeled  off  from  its  attaeiinient  by  a  motion  similar 
to  tliat  cniployeil  in  putting  the  leaves  of  a  book.  After  its  complete  separa- 
tion, the  placenta  should  be  grasped  in  the  entire  hand,  but  not  extracted 
immediately,  the  operator  waiting  tmtil  the  uterus  contracts  down  firmly 
over  thn  Imnd.  which  shmild  ihcii  gniduHtlv  bp  witlidniwn. 

Once  again  the  importance  of  a  most  rigid  aseptic  technique  in  carrying 
out  this  procedure  must  be  emphasized.    Naturally,  when  the  obstetrician 
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finds  himself  face  to  face  with  an  alarming  post-partum  hsemorrhage,  his 
only  thought  is  likely  to  be  as  to  the  most  -rapid  method  of  checking  it, 
without  regard  to  details.  But  even  in  such  cases,  the  hand  should  be  care- 
fully redisinfected,  or  at  least  encased  in  a  sterile  rubber  glove,  for  if  it 
be  introduced  into  the  uterus  without  proper  precautions,  the  patient,  al- 
though saved  from  death  from  haemorrhage,  may  succumb  to  a  virulent 
infection  a  few  days  later. 


PATHOLOGY    OF    PREGNANCY 

ClLVPl'ER  XXV 
ACCIDENTAL  COMPLICATIONS  OF  PREGNANCY  DUE  TO  DISEASE 

PttRONANCT  may  bo  associated  vith  certain  diseases  which  result  from 
the  condition  it-wlf.  or  by  olliere  wliicli  are  in  be  rej:urdcd  as  act-iilcntal 
complications.  The  latter  may  have  existed  before  tlie  inception  of  prcg- 
nauey,  or  may  have  been  acquired  during  its  course. 

As  a  nih\  all  diseases  whieli  mibjcct  Ihe  orpinism  to  a  ronsidcnible 
strain  are  much  more  serious  when  oeeurrin^  m  ttie  pregnant  woman. 
Tliua,  B  hmg  which  is  partially  destroyed  or  thrown  out  of  function  may 
Bufficc  for  the  respiration  of  an  ordinary  individual,  but  he  unable  to 
respond  to  the  added  demands  of  pregnancy,  particularly  in  Iht:  latter 
moulb:*,  wlien  the  enlarged  uterus  restricts  the  mobility  of  tlic  diaphrajfra. 
Similarly,  manj'  a  woman  is  unaware  of  the  existence  of  a  cardiac  lesion, 
or  at  least  leads  a  very  comfortable  existence,  until  the  incn>ased  demands 
upon  the  activity  of  the  heart  incident  to  pregnancy  bring  about  broken 
compensation  with  its  attendant  symptoms. 

In  general,  it  may  he  said  that  pregnancy  exerts  a  deleterious  infliience 
upon  all  chronic:  organic  maladies,  while  its  effect  is  usually  less  marked  in, 
acute  infoetious  processes.  The  latter,  however,  frequently  lead  to  pre- 
mature deliver)-,  and  the  additional  physical  strain  attending  the  tatter  may 
render  the  course  of  the  disease  much  less  favourable. 

Pregnancy  complicated  by  Acute  Infectious  Diseases. — Small-pox. — 
SinalUpax  complicating  pregniiney  carries  with  it  a  more  serious  prognosis 
than  at  other  times.  Thus  Vinay  reported  a  mortality  of  36  per  eent  in 
235  cases,  a^  compared  with  25  per  cent  in  tK*;  non-pregnant  condition. 
The  hemorrhagic  form  of  the  disease  is  particularly  fatal  in  pregnant 
women,  Mayer  having  recorded  the  loss  of  13  consecutive  cases. 

Moreover,  small-pox  exerts  a  deleterious  influence  upon  the  product  of 
conception,  and  frequently  caiostis  abortion  nr  premature  labour.  Thia 
may  be  due  to  hemorrhagic  changes  in  the  decidua,  or  to  the  direct  trans- 
mission of  the  disease  In  the  ftetus,  with  its  subsequent  death  and  expulsion. 
The  occurreuee  of  intra-utenne  small-pox  is  well  authenticated,  as  children 
are  occasionally  born  in  the  eruptive  stage  of  the  disease  or  with  distinct 
pock-marks.  Mauriceau  is  said  to  have  been  infected  in  this  maimer,  and 
the  condition  was  well  known  to  John  Hunter  and  Smcllic.  Cordes  re- 
ported a  similar  ease  in  1900. 
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OBSTETRICS 

Bollinger  first  suggested  the  pogsibility  of  the  transmission  from  mother 
to  fu-'tus  of  the  protective  influence  of  Taccinia,  and  stated  that  when 
the  mothers  are  auccessfully  vaccinated  during  pi-epiancy  a  certain  number 
of  the  children  fail  to  take  when  vacL-inaled  soou  after  birth.  Buhin  noted 
this  insufitreptibility  once  in  29  cases,  and  believed  that  it  was  due  to  the 
transmission  of  on  immunizing  substance  through  the  plftcentA.  Kolloch 
held  similar  views.  On  the  other  hand,  moat  authorities  arc  sceptical  as 
to  the  possil>i!ity  of  sucii  an  oeeurrence,  and  consider  that  unsuccessful 
vaccination  in  young  children  indicates  that  they  are  refractory  to  ita 
intlnence,  or  that  the  vims  was  of  jwor  quality.  In  4(i  casos  reported  by 
W'oUT,  Palm,  and  fJast  there  was  not  a  single  instance  of  gucceasful  iulra- 
uterine  traussniission. 

Sfcrlet  Fever. — It  is  generally  believed  that  the  pregnant  woman  po«- 
sesses  a  certain  immunity  to  scarlet  fever.  Braxton  Hicks  and  others  con- 
sidered that  this  was  diMnonatratnd  by  the  fact  that  the  disease  occurs 
much  less  fi-equently  during  pregnancy  than  in  the  puorperinra.  Ols- 
hauscn,  who  also  held  this  view,  was  able  to  collect  from  the  literature 
only  7  cases  of  scarlet  fever  occurring  in  the  former,  us  compared  with 
134  in  the  latter  period.  It  is  quit«  possible,  however,  that  many  of  the 
puerperal  cases  were  not  examples  of  true  scarlet  fever,  confusion  having 
arist'H  (in  accnunt  of  the  nwh  which  sometimes  occurs  In  jiiK-rprral  infec- 
tion. Tlje  correcluess  of  this  lutter  supposition  is  supjjorled  by  the  fact 
that  many  authors  believe  in  the  intercommunicability  of  the  two  diseases, 
a  point  that  cannot  be  demonstrated  until  the  maierieg  nutrbi  of  scarlet 
fever  has  been  disc-nvcred. 

When  occurring  in  the  early  months  of  pregnancy  the  disease  frequently 
causes  abortion.  This  accident  is  usually  attributed  to  the  high  tcm- 
pi'rature  of  the  mother,  though  in  very  rare  instances  it  may  be  due  to 
the  direct  transmission  of  the  disease  to  the  fu^tus,  Ballanlync  having  re- 
conied  a  case  in  which  the  child  presented  a  characteristic  rash  at  birth. 
This  view,  however,  has  never  met  with  any  general  acceptation. 

Measles. — Measles  is  not  a  frecjuent  complication  {if  prtfgnancy,  but 
when  it  oerurs  is  very  prone  to  cause  premature  delivery,  which  was  ob- 
servp*!  hy  Klot/.  in  !l  out  of  11  cases.  It  is  stated  that  intra-uterine  trans- 
mission of  the  disease  to  tlie  fti^tus  is  now  and  again  noted.  Lomer,  Fiori, 
and  others  having  reported  cases  in  which  the  child  presented  a  character- 
istic eniption  at  birth. 

Chohra. — Pregnant  women  do  not  appear  to  be  attacked  by  cholera  more 
frequently  than  others,  although  they  sucfuinh  more  readily  to  the  disease. 
Schiitz  states  that  the  mortality  among  them  in  the  Hamburg  epidemic 
of  1898  was  57  per  cent. 

The  disease  exerts  a  very  deleterious  effect  u^wn  pregnancy,  54  per 
cent  of  the  cases,  according  to  Schiitz,  ending  in  abortion  or  premature 
labour.  This  may  be  due  to  various  causes.  One  third  of  the  women  suf- 
fering from  cholera  have  more  or  less  profuse  uterine  hfemorrhngr,  which 
when  occurring  during  pregnancy  gives  rise  to  serious  changes  in  the 
decidua,  Slavjansky  having  described  a  peculiar  form  of  hromorrliagic  endo- 
metritis in  such  cases.    Moreover,  in  nearly  every  instance,  the  diseadtf 


cau&es  uterine  contractions,  which  arc  supposed  to  result  from  the  cir- 
culation of  toxines  in  the  blood. 

Most  authoritiea  do  uut  believe  in  the  direct  transmission  of  cholera 
bacilli  to  the  child,  Tizzoni  and  Cantani  hciaf^  the  only  in  vest  i|;a  tors  who 
have  deraonstmtofi  it  for  human  beingB.  On  the  other  hand,  Vifjinza's  ex- 
periments render  it  probable  that  such  an  occun-ence  is  quite  frequent  in 
animals. 

Typhoid  Fever. — Typhoid  fever  is  a  serious,  and  often  a  dangerous  com- 
plication of  preg^naiicy.  Moreover,  it  increases  largely  the  fffital  mortality, 
abortion,  nr  premature  labour  occurring  in  two  thirds  of  the  cases.  TJaually 
the  death  of  the  fa-tua  and  its  subsequent  expulsiuu  are  due  to  the  high 
temperature  characteriEing  the  disease,  or  to  the  transmission  of  toxinee 
throutrh  (he  placenta.  Tn  a  Hinaller  number  of  cases,  however,  the  bacilli 
thrniHclvi'8  pass  into  the  fu-Ul  circulation.  Thus,  in  my  own  clinic,  F.  W. 
Lynch  was  able  to  demonstrate  them  in  the  organs  of  a  foetus  aborted  by 
a  woman  suffering  from  typhoid  fever  at  the  Johns  Hopkins  Hospital,  and 
simiiur  ctmnn  have  been  reported  by  Lubarsch,  Speier,  and  others. 

Pnettrnvniu. — The  materniil  mortality  ia  materially  augnu'ntt^d  when 
pneumonia  occurs  during  pregnancy,  since  the  diacase  frequently  leads  to 
premature  labour  or  abortion.  This  result  is  usually  due  to  imperfect  ojcy- 
genatinn  of  the  fietal  blood,  though  in  a  small  number  of  cases  it  is  attribu- 
table to  the  dirpt't  transmission  of  bacteria  to  the  ftetuw,  in  who.se  organs 
pneumoeucci  have  been  demonstrated  by  Ijcvy,  Netter,  Oarbonelli,  Lu- 
barsch, and  others. 

Prematiirc  labour  is  a  very  untoward  complication  in  such  cases,  as  the 
exertion  incident  to  it  subjects  the  already  weakened  maternal  organism 
to  so  great  an  ad<litional  strain  that  death  frequently  results. 

Inftnema. — According  to  many  authorities,  influenza  exerts  a  very  per- 
nicious influence  upon  pregnancy,  Fclkin  and  Miiller  having  obBen-ed  pre- 
mature labour  in  fi  out  of  7,  and  in  15  out  of  21  cases  respectively.  In.  most 
of  these  casef  the  internipiinn  of  pregimncy  was  preceded  by  profuse  metror- 
rhagia, which  was  supposed  to  be  directly  connected  with  the  disease.  On 
the  other  hand,  Harand  Ronll^,  and  Ahlfeld  state  that  the  disease  is  almost 
without  influence  upon  gestation,  the  first-naraed  observers  having  noted 
premature  delivery  only  twice  in  41  ca.scs.  It  would  appear,  therefore,  that 
the  effects  of  influenza  must  vary  with  the  severity  of  the  epidemic,  and 
more  particularly  with  the  frequency  of  pneumonic  complications. 

Ertfsipeltis  and  Sepsis. — Erj'fiipclaa  is  a  very  serious  disease  at  any  time, 
but  is  pnrticulnrly  Hnngeroiis  when  occurring  in  pregnant  women,  in  whom 
the  [Kjssibility  of  h  sln-ptocoeeic  puerperal  infection  is  markedly  increased. 
Occasionally,  as  noted  by  Ticbedeff.  the  streptococci  whit-h  have  given  rise 
to  the  erysipelas  may  be  transmitted  from  mother  to  child,  though  this  is 
nnusnal. 

Furthermore,  as  a  rule,  any  septic  condition  offers  a  worse  prognosis  in 
pregnancy  than  at  other  times.  KrUnig  has  reported  several  instances  of 
transmission  of  the  offending  bacteria  to  the  child.  Tn  one  case  he  found 
that  colon  baeilli  had  been  transmitted  from  a  parametritic  abscess  to  the 
foetus,  and  could  be  domoustratcd  in  its  tissues.    He  made  similar  observa- 


tiona  in  an  infectious  process  due  to  an  anaerobic  bacillus,  as  well  aa  in  sev- 
eral oases  nf  Btreplococcie  infection. 

GotiorrhiFtt. — The  occmreuce  of  gonorrhoea  in  the  prepnant  woman 
should  never  be  lightly  re^'ded.  Jn  not  a  few  instances  the  organiams  in- 
vade the  decidua  and  give  rise  to  inflaiimialory  comlitiona  whicli  lead  to 
abortion.  Gonococt:i  have  been  dtmoustrated  in  decidual  endometritis  by 
Neumann.  Maalovsky.  myself,  and  others. 

More  important,  however,  tire  the  cojisequence-s  of  gonorrhrral  infotr- 
tion  at  the  time  of  labour  and  during  the  puerperimn,  leaving  out  of  eon- 
aidenilitjn,  for  Ihe  present,  the-  frequency  of  ophthalmia  neonatonim,  to 
which  reference  has  already  been  made.  After  labour  the  gonocoeci,  which 
have  remained  linnled  to  the  cervical  ernial  during  pregnaney.  may  guiu 
aixesa  to  the  uterine  cavity  and  give  rise  to  febrile  phenomena.  The  con- 
dition, although  rarely  fatal,  is  always  serious,  since  it  frequently  leads 
to  involvement  of  the  uterine  appendages,  which  may  render  the  patient 
perifiaiivnlly  sleflle,  or  even  necussitale  operative  meofiures  at  a  later  date. 
In  rare  instances  the  gonococeus  may  produce  a  general  infection,  Dabney 
and  ITarriR  having  rpp<irted  a  ease  of  gonorrhfeal  endoc^ardiiis  wliicli  waa 
observed  in  a  wuiimn  delivered  at  the  Johns  Ilopkins  Huspital. 

TelaHvs. — Always  a  very  dangerous  disease,  tetanus  is  fortunately  a 
rare  complication  of  pregnancy,  nor  does  it  appear  to  be  more  fatal  than  in 
non-preguant  women.  An-liamlmud  has  recently  reported  a  case  which  ter- 
minated favourably. 

Anthrax. — Anthrax,  or  malignant  pnatulc,  is  rarely  observed  in  human 
beings  under  any  circiunstances,  hut  Is  alniofit  always  falAl.  Rostowzen 
met  with  three  deaths  in  pregnant  women,  and  was  able  in  each  case  to 
demonstrate  anthi-ax  hatilli  in  the  tissues  of  the  child.  A  similar  observa- 
tion was  made  by  Pallauf.  Ahlfeld  and  Marehand  have  re|>orted  a  case 
in  which  a  cliiUl,  born  of  a  mother  sulTering  fnuii  antlirax.  dii'd  a  few  days 
after  birth  from  the  same  disease.  It  remained  doubtful,  however,  whether 
the  case  was  one  of  intra-uterine  transmission  or  of  post-natal  infection.  In 
certain  aniitmla,  on  the  other  hand,  the  placental  tranHniission  of  anthrax 
can  frequently  be  denionslmtcd  cxi.ierimental]y.  Tlie  first  obser\atioU8  of 
this  character  were  made  by  Strauss  nnd  Chamberlent  in  19S9. 

Pregnancy  complicated  by  Chronic  Infections  Diseases. — Tnhemthgit. — 
Fonuerly  it  was  believed  that  pregnancy  exerted  a  beneficial  effect  npon 
tuberculosis,  the  mother  improving  markedly  as  long  as  she  carried  the 
child,  though  she  frequonfly  siiceumbed  rapidly  after  its  birth.  At  present, 
however,  it  is  generally  conceded  that  itjt  effect  is  almost  always  harmful. 
Moreover,  the  strain  incidental  (o  labour  and  the  extra  drain  u|»on  the 
system,  if  the  mother  nurses  (he  child,  pull  such  patients  down  still  further, 
so  that  the  final  result  is  usually  hastened. 

On  the  other  hand,  the  disease  does  not  appear  to  predispose  to  pre- 
mature intemiption  of  pregnancy,  and  it  is  not  unusual  for  tuberculous  pa- 
tients to  give  birth  to  large  and  splendidly  developed  children  at  full  term. 

In  very  exceptional  cases  tuU^rculopis  may  he  transmit  twl  fmm  mother 
to  child.  _  ]Iausor  (1898)  collected  from  the  literature  18  cases  in  which 
the  transmission  of  tubercle  bacilli  was  definitely  demonstrated.    In  9  of 
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these  the  cliildren  were  distinctly  tuberculous  at  birth,  in  5  tubercle  bacilli 
were  found  in  the  various  organs,  but  specific  foci  were  not  present,  while 
in  4  cases  tul>pmiIoU!i  ItssionB  could  he  deuinustrntiMl  in  the  ftntal  portion 
of  tlie  plat-f-'uta.  l^al^r  Aiiuhi^  and  Chaniburlent  discovered  distinct  evi- 
dences of  tuberculosis  in  a  child  twentj-'Six  days  old,  and  considered  that 
the  disease  was  congenital.  I'^dl  litprature  upon  tliis  subject  is  contained 
in  the  nrtlc'le  of  Diirck  and  ObenidorftT. 

Wlien  one  considers,  however,  the  lar^c  number  of  tubert-ulouB  women 
who  become  pre^ant,  and  the  very  small  proportion  of  cases  in  which  the 
transmission  of  the  disease  to  the  fistug  has  been  demonstrated,  it  is  ap- 
pan-nt  that  the  latter  must  be  a  very  exceptional  occurrence.  Pi-esmnptive 
evidence  in  favour  of  (his  view  was  supplied  by  a  case  oeeurrinE  at  the  Jnjms 
Hopkins  Ilospital.  The  nintlipr  had  died  from  a  tuberculous  peritonitis  a 
short  time  after  delivery,  and  at  the  autopsy  the  P-xterit»r  of  the  utPTUs 
was  found  studded  with  tubercles,  while  the  interior  was  covered  with 
tubereuloufi  uleers  and  caseous  material.  The  comlition  was  suspected  at 
the  tiine  of  labour,  and  with  a  view  of  deteriiiininj;  whether  the  placenta 
contained  tubercle  batrilli  guinca-piga  were  inoenlaled  with  portions  of  it, 
but  with  negative  results.  Cultures  taken  from  the  interior  of  the  uterus 
during  life  revealed  the  presence  of  tubercle  bacilli.  The  child,  however, 
presented  no  signs  nf  the  difjea.w.  and  was  perfectly  well  some  months  later. 

It  would  appear,  therefore,  that  in  the  vast  majority  of  cases  the  dis- 
ease is  not  transmitted  dii-eetly  from  the  mother  to  the  fretue,  and  that 
rinunitrarten  and  ifafTueci  are  in  error  in  holding  that  the  child  is  bom  with 
a  tcntlenev  to  the  disease  rather  than  with  the  i]is('H.=e  itself.  TTenee  it 
follows  that  the  children  of  tuberculous  mothers  should  be  brought  up 
under  the  best  hygienic  surroundings,  and  should  not  be  nursed  by  their 
mothers.  Various  authorities  have  rreommemleil  the  induction  of  pre- 
mature labour  in  women  puffering  frnni  advanced  tutierculnsis.  This, 
however,  is  justifiable  only  in  the  interests  of  the  child,  in  the  rare  cases 
in  which  the  woman  is  so  ill  that  it  does  not  seem  probable  that  she  will  live 
until  the  end  of  pregnancy. 

.ifniaria. — Despite  the  somewhat  widespread  opinion  to  the  contrary, 
it  would  appear  that  the  ordinary  forms  of  malaria  have  but  little  influence 
upon  the  rourse  of  pregnancy,  although  Goth  has  reported  that  19  out 
of  46  cases  ended  in  prenuiture  labour,  and  Kdmonds  states  that  this  acci- 
dent is  very  common  in  Africa. 

T  have  observed  IS  cases  of  malaria  complicating  pregnancy,  the  diag- 
nio.'iis  being  assured  by  the  demonstration  of  the  characteristic  plasmodium. 
The  character  of  the  infection  was  as  follows: 

Tertian 1  caw. 

Dnulile  tprtian ■!  caw*. 

Triple  tortiim 1  caw. 

^::»tir.>-»utnmn»l Bcwea. 

Chamctor  of  orK'uii^rn  not  reonnleil 3  caws. 

None  of  tliese  palients  aborted,  and  in  but  two  did  pregnancy  end  pre- 
maturely, and  then  only  a  week  or  so  before  term.    Tt  is  probable,  how- 
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ever,  that  the  pemicioue  forms  of  malaria  may  have  a  much  more  deleteri- 
ous effect.  There  is  a  marked  tfnJt'iicy  towards  recrudcBccnce  of  the  dift- 
ease  during  jtrpgnaiity  and  the  jjuerperium,  just  as  ia  frcqut-ntly  ohservwl 
after  Hurgio&I  operations. 

It  is  generally  stated  that  the  disease  is  fre<|uently  transmitted  to  the 
fo>tiiB.  Uunge  Iwiieving  that  conclusive  evidence  of  such  an  occurrence  is 
afTordnd  hy  the  presence  of  characteristic  pigmentation  in  iu  organs,  while 
Kolloch  says  that  it  is  not  unusual  for  the  new-born  child  to  have  charac- 
teristic malarial  attacks.  In  a  number  of  our  cases  the  patients  were  suffer- 
ing from  nialiiria  at  the  time  of  labour,  hut  in  no  instance  did  thp  fn-tus 
prcivcnt  signs  of  the  disease,  though  in  all  Kuch  cases  its  blood  was  carefully 
and  repeatedly  examined  for  malarial  parasites. 

Quinine  should  be  aduunistercd  unhesitatingly  to  women  suffering  from 
malaria  during  pregnancy,  as  its  oxytnxic  properties  are  apparently^  in 
abeyance  undpr  sin-h  conditions,  so  that  it  can  be  used  with  impunity  with- 
out fear  of  si'ltiiig  up  iitf.'riiie  contractions. 

Syphilid. — tSyphilis  is  one  of  the  most  important  complications  of  preg- 
nancy, as  it  is  one  of  the  most  fri^quent  causes  of  abortion  or  premature 
labour.  It  should  be  suapcctcd  in  all  eases  in  which  a  perfectly  satisfactory 
explanation  for  this  accident  cannot  be  adduced. 

When  infection  occurs  during  pregnancy,  owing  to  the  vascularity  of 
the  parts,  the  initial  sore  assumes  larger  proportions  than  under  ordinarj* 
circumstances,  while  the  secondary  lesions  are  often  but  slightly  marked. 
The  latter  arp  praetically  liniit^id  lo  the  genitalia,  where  they  appear  as 
large,  elevatpd  areas  which  occasionally  undergo  ulcerative  chanj^es,  and 
sometimes  lead  to  the  destruction  of  superficial  portions  of  the  vulva. 

The  influence  of  syphilis  upon  pregnancy  differs  materially,  and  three 
classes  of  cases  are  distinguished,  according  as  infection  has  taken  pluce: 
(1)  before  pregnancy,  (2)  at  the  time  of  conception,  and  (3)  during  preg- 
nancy. 

Wlien  inoculation  with  the  specific  poison  has  occurred  before  con- 
ception, the  disease  nearly  always  gives  rise  to  abortion  or  premature  labour, 
more  frequently  the  latter.  Ije  Pileur  obtained  a  striking  illustration  of 
the  disastrous  effects  of  syphilis  froni  a  study  of  the  reproductive  hia- 
tories  of  130  women  before  and  after  its  inception,  3.6  per  cent  of  the 
children  being  bom  dead  before,  as  compared  with  7.S  per  cent  after 
infection. 

In  premature  labour  due  to  syphilis,  the  child  is  usually  dead  when  it 
comes  into  th«  world;  less  frequently  it  is  bom  alive  with  definite  manifesta-, 
tions  of  the  disease;  again,  in  a  still  smaller  number  of  cases,  it  is  bom 
without  signs  of  the  Hisease.  which,  however,  make  their  appearance  later; 
while  occasionally,  particularly  when  the  infection  had  occurred  some  years 
previously,  the  child  may  never  manifest  any  sigus  of  the  disease. 

UTien  the  mother  is  infected  at  the  time  of  conception,  the  offspring 
is  always  syphilitic.  Under  such  circum stances,  however,  it  is  a  ques- 
tion whether  the  child  owes  the  disease  to  paternal  or  maternal  influences. 
On  the  other  hand,  when  syphilis  is  contracted  rhiring  pregnancy  its  effect 
upon  the  fcetus  varies.    If  infection  occurs  within  the  first  few  months,  the 


foetus,  as  a  rule,  likewise  niantfosts  signs  of  the  disease,  but  when  it  occurs 
later  the  child  is  not  infected. 

lu  the  vast  majority  of  cases  fcetal  6>-philis  is  the  result  of  paternal 
infection,  and  many  a  man  suflering  from  the  tertiary  fonn  has  engen- 
dered a  pyphilitic  rhihl  without  infecting  his  wife.  In  such  cases  the 
child  may  present  manifest  signs  of  the  disease,  but  tSic  mother  never- 
theless may  nurse  it  with  impunity,  whereas  it  would  certainly  infect 
another  woman.  This  fact  is  well  stated  in  the  dictum  known  as  Colles^s 
law,  the  condition  being  explained  by  a  prL-vioiis  t  ran  s?  miss  ion  of  immunity 
from  the  fcctus  to  the  mother.  Not  a  few  syphitographers,  however,  be- 
lieve that  the  mother  is  likewise  infected,  but  without  showing  signs  of  the 
disease,  or  else  sufTcrs  only  from  a  very  attenuated  form — post-con ceplional 
Bvphilis.  That  immunity  is  not  always  produced  is  evidL'nt;«d  by  lliuse 
rare  instances  in  which  the  mother  is  infected  by  the  child  after  birth. 

The  consideration  of  the  syphilitic  lesions  of  the  child  and  the  pla- 
centa will  be  taken  up  in  the  chapter  upon  Diseases  of  the  Ovum. 

Whenever  we  obtain  a  history  of  s>i>hili8  in  the  mother,  no  matter 
wbclhpr  infection  has  occurred  prior  to  or  at  the  time  of  conception, 
radical  specific  treatment  should  at  once  bo  in.stituted,  as  hy  its  means  not 
only  may  the  mother  be  cured,  but  at  the  swne  time  fa-tal  transmission 
may  be  avoided. 

In  view  of  the  general  application  of  CoUea's  law,  the  syphilitic  child 
should  never  be  given  to  a  wet  nurse,  but  should  be  fed  artifjciaily  in  case 
its  own  mother  is  nnnhle  to  nourish  it. 

Diseases  of  the  Circulatory  and  Respiratory  Systems. — Valvular  Lesions 
of  ilie  Heart. — The  ucL-urifUce  of  pregniui'-v  in  vvoinen  wufTering  from  valv- 
ular disease  of  the  heart  is  generally  believed  to  be  a  most  serious  com- 
plication. Gn^rsrd  records  a  mortality  of  88  per  cent,  and  considers  the 
condition  more  alanning  than  even  iwlampsia  or  placenta  pnevja.  He 
states  further  that  Sehlayer,  Leydcn,  Macdonald,  and  Lubliiisky  lost  re- 
spectively -IK,  5'».  <;o,  and  100  per  cent  of  such  pjitients.  These  figures, 
however,  apply  only  to  those  cases  in  which  compensation  has  long  since 
failed  and  the  condition  is  complicated  by  renal  changes  or  tlie  toxaimta  of 
pregnancy.  Wlu-n  all  classes  of  cases  are  considered,  of  course,  the  mor- 
tality is  much  lower. 

Routine  examination  shows  that  heart  lesions  are  present  in  a  con- 
siderable proportion  of  cases,  being  observed  by  Demelin  in  1.83,  by  Vinay 
in  2,  and  by  Fellner  in  3.4  per  cent  of  prf^nant  patients.  In  a  series  of 
94  cases  Fellner  obsen-ed  the  following  lesions: 

Mitr«I  insiilTicivncj 87 

MitrnI  slPiiosin. , S 

Comliinml  rritra)  IpsIoos. 84 

Aortic  itiRiidlHcncr 3 

Aortie  »m)  mitrwl  Iwinns. 10 

Uncertstn  lesions ,  ...- B 

Mynr«r«lit:iB , ..    S 

He  alw)  stated  that  only  one  eerenth  of  the  cases  showed  cardiac  naani- 
festaliuns,  wliereas  DcmcUn  noted  them  in  two  thirds  of  his  series. 
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Even  when  symptorag  are  present,  it  would  appear  that  some  authors 
have  exaggti'utcd  Ihe  seriousness  of  the  condition,  inasmuch  as  the  mor- 
tality noted  by  Follner  and  Demelin,  in  l>4  and  41  casea  respectively,  was 
only  6.3  and  .■>  per  cent.  From  my  awu  experiouce,  1  should  say  tliat  one 
or  two  women  in  every  100  present  heart  lesions,  the  majority  of  which, 
however,  do  not  give  rise  to  symptoms.  In  a  small  proportion  of  cases, 
however,  dyspna-a  and  tedeiim  occur  during  the  laticr  |>arl  of  prc^umcy. 
and  occaaionally  name  dcRree  of  collapse  is  noted  shortly  after  labour.  Out 
of  more  than  3,000  eases  of  labour  I  have  seen  only  one  in  which  the 
cardiac  symf>tonis  were  alarming.  The  jiationt  was  a  multijMini  BufTering 
fn>ni  uneompi'UsattMl  nnlral  dineiwe,  who  collapsed  in  the  la«t  month  of 
pregnancy,  with  si^nis  oE  acuLc  dilatation  of  the  Iteurt  aiid  intense  pul- 
monary iixJeina.  Death  was  averted  by  blood-letting  and  the  induction  of 
premature  labour. 

It  is  gcncrnlly  believed  that  the  most  untnward  syuiptonis  are  oUser^'eU 
in  mitral  stenosis.  J^usk  ri'gurded  this  letsiou  as  sunk-Ieutly  serious  to  war- 
rant the  Induction  of  abortion  as  soon  as  the  diagnosis  is  made. 

Generally  speaking,  the  prognosis  is  good  so  long  as  compensation  is  ro- 
taine*!.  To  thiii,  Imwever.  (here  are  certain  R.xceplians,  n»  Zwcifel  has  re- 
corded two  eases  In  which  collapse  and  death  occurred  in  pregnant  women 
who  had  previously  been  absolutely  unaware  of  their  condition.  On  the 
other  hand,  if  compensation  fails,  and  appropriate  therapy  does  not  bring 
about  an  amelioralion  of  the  syiiipluim^,  the  iirognotiis  becomes  ominous; 
for  even  if  the  patient  be  saved  from  immediate  death  by  the  induction  of 
pretoature  laboDr,  serious  complications  are  usually  in  store  for  her  in  the 
future. 

Grave  heart  lesions  complicating  pregnancy  predispose  to  premature 
lalwnr,  as  was  noted  in  '^O.S  per  cent  of  Fellner's  cases.  This  acci<lent  may 
result  from  uterine  ha'inorrliage  directly  attributable  to  the  canliac  con- 
dition, from  the  death  of  the  ftetus  due  to  insufficient  oxydation,  or  from 
changes  in  the  placenta.  ]n  not  a  few  cases  llicre  is  more  or  less  profuse 
h.Tmorrhage  inime<lia1ely  following  delivery;  or  again,  at  the  time  of  labour, 
owing  to  the  elevadon  of  arterial  pressure  incident  to  the  uterine  contrac- 
tions, compensation  may  fail  and  the  woman's  life  may  be  in  peril.  Again, 
collapse  may  manifest  itself  immediately  after  the  expulsion  of  the  child 
as  a  result  of  the  marke<l  fall  in  the  arterial  pressure  which  occurs  at  that 
time. 

If  the  lesion  is  fairly  compensated  the  patient  should  be  kept  under 
close  olwervatinn,  rest  being  ordered  and  digitalis  or  some  other  heart 
tonic  being  employed  as  soon  as  sjTnptnms  appear.  If  this  treatnieiit  fails 
to  bring  about  the  desired  result,  and  the  [wlienl's  life  is  threatened  by 
OMlema  of  the  lungs,  blood-letting  occasionally  gives  excellent  temporary 
results,  and  should  be  followed  by  prompt  evacuation  of  the  uterus. 

The  psychical  disturbances  incidi-nl  In  lalHiur.  and  the  elevation  of  arte- 
rial pressure  brought  about  by  the  abdominal  and  uterine  contractions,  ren- 
der it  advisjdtle  to  make  use  of  an  anwsthetic  during  the  second  stage.  As 
soon  as  the  cervix  is  completely  dilated  and  the  head  well  engnged  in  the 
pelvis,  the  termination  of  labour  by  forceps  is  indicated. 
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Some  authorities  recommend  that  women  suffering  from  heart  lesions 
should  be  dissuaded  from  marriage.  This,  however,  appears  to  be  an  ex- 
tremp  view,  thouf^h,  of  course,  when  the  lesion  h  serious  and  the  comiKnaa- 
tion  faulty,  the  danpers  of  childbcarlng  should  be  carefully  explained. 

Mtfnrardi(i». — Owing  to  the  difliculty  ia  making  an  exact  diaguosiB, 
iny{>canlitis  irt  rarely  recognised  durin;;  lifr.  Neverthflcita,  it  is  a  most 
serious  complication  of  pre^rnaney,  and  is  one  of  tJie  frequent  causes  of 
sudden  death  during  the  second  stage  of  labour  and  the  first  few  hours  of 
the  puerperiiim. 

kmlnctirdilis. — Acute  endocanlilia  may  a]ipear  during  prrpnancy,  just 
aa  at  other  times.  It  should  always  bo  regarded  as  a  serious  matter,  but  par- 
ticularly at  this  time,  aa  in  a  small  number  of  cases  the  bacteria  giving  rise 
to  it  may  bo  transniittcd  to  the  ffptus  and  cause  it^i  df»ath,  while  at  other 
times  small  purtiuus  of  the  vegetations  upon  Lhc  valves  may  be  broken  off 
and  give  rise  to  apoplexy  or  embolism. 

Ph}eijmas\a. — Thrombosis  of  the  veins  of  the  thigh,  or  phlegmasia,  is 
a  VL-ry  rare  comjiliciition  of  pregnancy.  Hrindcau  has  recently  reported  an 
instance  antl  refers  to  two  others  in  tia*  literature.  I  have  seen  one  case. 
It  should  be  regarrk'd  as  a  ver}'  serious  condition,  particularly  in  view  of 
the  fact  that  incautious  manipulations  may  lead  to  the  detachment  of 
small  particles  of  a  thrundius,  which  may  then  give  rist;  to  embolism  of 
the  puEmonary  arteries.  The  symptoms  and  treatment  are  dealt  with  in 
Chapters  XLIV  and  XLV. 

PtiJnwtmrif  Embolism. — Embolism  of  the  pulmonary  artfrina  is  a  very 
rare  complication  of  pregnancy.  Barnes  reports  one  case  which  entlod 
fatally  within  a  tcvn  mnmonts,  while  Sperling  ha.s  reported  a  second  which 
evi'iitujiteil  in  recovery.  Tfie  condition  should  always  hi*  borne  in  niitul  in 
cases  of  suilden  death  during  pregnancy  which  cannot  otherwise  be  ex- 
plained. 

IVirifM. — Owing  to  the  pressure  of  the  pregnant  uterus  upon  the  veins 
retuniing  froin  the  thighs,  ami  the  fact  that  they  are  but  poorly  supplied 
with  vhIvcs,  abnormalities  in  their  circulation  are  froquenlly  observed  dur- 
ing pregnancy,  and  manifest  themselves  by  the  appearance  of  varicose 
veins.  TIichc  may  as«Tinie  considerable  jirnportions  in  the  Icgpj  or  aluHit  ihe 
vulva,  and  give  rise  to  distressing  symptoms.  In  rare  cases,  particularly 
when  they  arc  situated  at  the  vulva,  their  rupture  may  lead  to  fatal  htcmor- 
rhage.  When  they  occur  in  the  legs,  marked  relief  is  often  obtained  by  the 
use  of  neatly  applied  bantlages  or  elastic  stockings.  .Active  treatment  is 
useless  in  vulval  varices,  but  the  patient  should  be  cautioned  concerning 
the  danger  of  their  rupture. 

Rmphtfxemn. — When  pregnancy  occurs  in  women  suffering  from  ad- 
vanced emiihyscma,  the  dyspnoea  may  become  so  intense  as  to  demand  its 
artificial  interniption.  In  a  certain  number  of  cases  abortion  or  premature 
labour  occurs  spontaneously,  the  untinicly  uterine  contractions  being  at- 
tributed to  insufficient  aeration  of  the  blood. 

AMhmn. — The  symptoms  of  asthma  are  sometimes  markedly  aggravated 
during  prcfmaney.  In  sonic  patients  the  disease  makes  its  appearance  only 
during  pregnancy  or  at  the  time  of  labour,  disappearing  spontaneously  after 
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childbirth.     If  the  lunial  methods  of  treatment  fail,  a  mdiual  change  of 
air  jwmutiines  pruves  beDeficial. 

Dysptia'a. — Almost  evcr>'  woman  in  the  last  few  weeks  of  pregnancy 
&utrei"8  more  or  If.-*  fi-om  shortness  of  breath  re-Bulting  from  interference 
witli  (he  motility  af  tliu  diaphragm  by  the  enlarged  uterus.  Djspntna  oc- 
curring in  tlie  earlier  months  of  pregnancy  is  usually  due  to  c&rdiac  or 
renal  diflonse.  and  demandtt  a  thorough  phyttical  examination.  Occaaionally 
it  follows  ex(e*5^ive  diflfention  of  the  iiteru.**,  aa  in  Iiydranmios. 

Siseases  of  the  Alimentary  Tract  and  the  Liver. — IcUraa. — Pregnancy 
is  compdrativt'ly  svldnin  complicated  by  jaundice,  which  is  usually  due  to 
ratarrhnl  processes  in  ihe  duodenum.  The  ilisease  is  generally  without  sig- 
nilicance  :iTni  unilergocB  spontaneous  eure.  In  rare  instances  jaundice  may 
appear  in  successive  pregmuicies,  Ahlfcid  having  had  a  patient  in  whom  it 
WHS  notcfl  upon  four  occasions. 

Notwithstanding  the  fact  that  in  nmst  cases  the  jaundice  dinappeara 
without  treatment,  too  favourable  a  prognosis  should  not  be  ventured,  for 
the  rt;ason  that  now  and  again  the  condition  may  represent  the  initial  symp- 
tom of  acute  yellow  atrophy  of  the  liver. 

Antie  Yellow  Atrophy  of  the  /.irffr.— This  is  a  very  infrequent  complica- 
tion of  pregnancy,  thuugh  ihf  Utter  appears  to  bf  a  predisposing  factor. 
Lomcr  noted,  that  30  out  of  113  cases  of  acute  yellow  atrophy  coming  to 
autopsy  were  in  pregnant  women.  The  etiology  is  unknown,  but  the  various 
hypotheses  which  have  been  advanced  concerning  it  will  be  found  in  an 
article  by  Wendl. 

hidigesiion. — I'regnant  women  very  frequently  Riiffcr  from  indigestion, 
and  the  syniptoms  arising  from  it  are  oftlimes  very  distressing.  Such  cases 
should  be  treated  without  reference  to  the  existence  of  pregnancy. 

Constipation. — Owing  to  distention  by  the  growing  utcnis,  the  abdom- 
inal walls  may  become  so  impaire<l  in  tonicity  that  I'ons id* Table  difficully 
is  experi<'nced  in  evacuating  the  bowels.  Indeed,  it  may  be  aaid  that  the 
majority  of  pregnant  women  sufTer  from  constipation.  This  condition 
should  be  carefully  guarded  against  in  order  to  avoid  auto-intoxication 
and  inrrpased  strain  upon  the  kidneys.  Tt  is  best  overcome  bv  apjiropriale 
diet,  regularity  in  going  to  stool,  and  tltc  occasional  use  of  pills  of  aloin^ 
belladonna,  and  strychnine,  the  fluid  extract  of  e&scara,  or  compound  lico- 
rice powder.  The  stronger  cathartics  should  Iw  avoided  on  account  of  their 
tendency  to  cause  abortion. 

Enteroptofiis. — The  ncurasthenoid  symptoms  which  so  frequently  ac- 
company enteroptoais,  are  often  marke<lly  ameliorated  during  pregnancy, 
inasmuch  as  the  steadily  enlarging  uterus  may  tend  to  restore  the  displaced 
viscera  to  their  normal  positions.  The  comfort  of  tlie  patient  can  be  added 
to  appreciably  by  the  use  of  rational  clothing,  and  especially  by  the  ^)pU- 
cation  of  a  properly  adjusted  ab<lominal  supporter.  The  condition,  hov- 
evcr,  is  prone  to  recur  after  childbirth  unless  the  patient  takes  on  con- 
siderable fleah.  According  to  Maillart  the  improvement  is  sometimes 
permanrnt.  rspccially  if  the  relaxation  of  the  alKlominal  ^v•alls  be  counter- 
acted by  the  use  of  a  snugly  fitting  binder  during  the  puerperium  and  a 
suitable  abdominal  supporter  afterward. 
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Diseases  of  the  Kidneys  and  tTrinary  Tract. — Chronic  Nephritis. — Preg- 
nancy occurring  in  |katienta  suiTering  from  rhronic  nephritis  is  always  a 
Bcrious  uumpUcaliou.  The  diseaiic  rarely  eveutualuti  in  cclampsiu,  though 
the  rcDal  lesions  may  occasionally  become  so  aggravated  that  uiTtmic  poi- 
soning results.  More  frequently,  howover,  so  grtyit  a  portion  of  the  pla- 
cen(a  is  thrown  out  of  function  by  lia^morrhagic  change-s,  that  the  ftetua 
(lies  and  is  expelled  prematurely.  Even  when  the  placental  t^hjinges  are 
nut  sufficionlly  marked  to  interrupt  pregnancy,  the  fietus  is  often  so 
poorly  devclopwl  that  it  may  weigh  y/KWl  gramiiies  or  less  at  birth. 

Many  cafl4's  which  tenninatc  favourably,  so  £nr  ns  the  prpgnaney  is  con- 
cemwl,  persist  after  tlie  birth  of  the  child,  and  the  fatal  rusult  is  some- 
times hastened.  The  treatment  of  chronic  nt-phritis  will  be  considered 
und*T  nllnmiinuriii  and  the  t^x^pmia  of  pregnancy. 

Diahfies. — Fonncrly  it  was  believed  that  diabetes  was  inconsistent  with 
conception.  This  view  was  combated  first  in  1882  by  Matthews  Dtiiiean, 
who  was  able  to  find  in  the  literature  Vl  cases  in  which  pregnancy  waa 
complicate*!  by  this  disease.  T^ater  Cartridge  and  Oraefe  each  collected 
26  cases  in  which  the  a^ociution  was  observed. 

Diabetes  may  exist  before  the  inception  of  pregnancy,  or  may  not 
appear  until  labour.  Tlie  prognosis  is  pfneniUy  believed  to  be  ominous 
for  mother  and  I'lind.  hut  a  revi<*w  of  the  lilemturi!  shows  that  les.*!  than 
26  per  cent  of  ttie  mothers  died  from  diabetic  coma,  while  premature 
lahour  occurred  in  only  one  tliird  of  the  cases,  pregnancy  going  on  to  term 
in  the  other  two  thirds.  The  only  patient  in  my  practice  presenting  a 
marked  glycosuria  went  on  to  full  term,  ami  the  uouditiou  disappeared 
after  labour. 

It  is  interesting  to  note  that  7  of  the  cases  collected  by  Oraefe  were 
oompHcat«d  hy  hydranmios,  and  that  in  5  of  these  sugar  could  be  demon- 
strated in  tlie  liquor  amnii.  These  observati'ms  suggested  the  possibility 
of  the  fretal  origin  of  the  glycosnrio,  which,  however,  was  distinctly  dis- 
proved in  the  cases  ui  Itosita  and  Tjudwig,  the  fudal  urine  in  both  being 
free  from  sugar,  although  it  was  readily  denumstrated  in  the  liquor  amnii. 

According  to  Paver,  sugar  is  found  in  the  urine  shortly  before  term 
in  4  per  rent  of  pregnant  women,  ("ilucoive  if*  rarely  demonBtrated,  whereAS 
lactose  or  milk  ?(vigar  is  of  comparatively  frequent  oct-urreuee.  The  pres- 
ence of  lactose  is  simply  a  sign  of  mammary  activity,  and  is  without  sig- 
nificance, while  oane  sugar  is  merely  a  manifestation  of  alimentary  gly- 
cosuria. Payer  has  shown  that  women  are  |es.<4  tolerant  of  sugar  during 
prcgniincy  than  at  other  times,  as  he  was  able  to  produce  alimentary 
glycosuria  in  80  per  cent  of  his  patients  hy  increasing  the  amount  of  sugar 
ingested.  Aeeordingly,  whenever  sugar  is  present  in  the  urine,  a  prognosis 
should  not  be  expressed  until  it  has  been  determined  whether  one  has 
to  deal  with  glycosuria  or  lactosuria,  as  the  former  is  a  serious  complica- 
tion, whereas  the  latter  is  unattended  by  danger. 

ff(Fmaturia. — The  passage  of  bloody  urine  is  rarely  obsen-ed  during 
pregnancy,  and  Its  occurrence  should  always  lead  one  to  suspect  more  or 
leas  serious  lesions  of  the  urinary  tract.  N"eTertheles8,  Chiaventone  has 
described  an  idiopathic  hematuria  due  to  pregnancy,  and  has  collected  18 


siiiiilftr  L'Bi>e»  from  tlio  litcratnre.  He  consitlers  tliat  the  hsemorrfiage  is 
probubly  due  to  histological  changes  in  the  kulney  wliicli  result  from  a 
hepato-tox'jemift.  H«  nufiitums,  however,  a  eaet  described  by  Albarr*n  in 
B'hirh  tht!  bltKjdy  uriUL'  was  probably  clue  to  the  presence  of  varicose  Teins 
in  the  wall  nf  the  liUdder. 

J'yelo-ttfplintis. — Act'ordinp  to  Vinay,  attention  was  first  called  to  this 
complication  of  pregnancy  by  Ueblnud  in  1892.  Since  then  numerous  ex- 
amples have  beon  oliserved,  Vinay  being  able  to  report  £)  personal  caees. 
wliile  Urijrand  has  eollw^ted  "i'.i  inst^'inces  from  tht;  Uteruture,  which  is  well 
re^npweil  in  n  recent  article  by  Keed. 

Tilt'  diseast  usually  appears  in  the  latter  half  of  pregnancy,  when  tho 
patient,  who  has  previously  been  pi>rfectly  well,  or  has  merely  complained 
of  slight  vesical  irritalion,  is  sudilenly  wized  witli  intense  paroxj'snial 
pains  in  one  renal  region.  This  is  accompanied  by  a  marked  elevation  <if 
temperattire  and  oecaaionally  by  chills,  the  temperature  pursuing  a  hectic 
cnni-se.  On  palpation  nnr  kidney  in  found  to  be  markedly  enlarged.  After 
a  certain  time  a  large  amuunt  of  purulent  urine  is  suddenly  passed,  when 
the  pain  disajipears  and  the  kidney  bpponies  Kinaller,  the  Kpnptoins  rea])- 
pearing  h»  llie  ki<iney  fills  again.  The  condition  resulla  from  compression 
of  the  ureter  by  tlie  pregnant  uteruSj  to  which  must  be  added  an  infectious 
process  which  usually  makes  its  way  upward  from  the  bladder,  though  in 
a  certain  number  of  caseii  Vinay  believe.s  that  the  ofTemltng  micro-organ- 
isms are  derived  from  the  intestines. 

Tho  disease  may  lead  to  death  if  not  alleviated.  I'lie  treatment  con- 
sists of  rest  in  bed  and  an  abuudant  but  bland  diet.  The  patient  tthould 
be  encouraged  to  drink  large  quantities  of  lilhia  water,  and  tlie  usual  renal 
antiseptics  should  be  administered.  If  improvement  docs  not  take  place 
and  the  eonditicm  beromen  alarming,  premature  labour  ulioidd  be  induced 
without  hesitation,  as  the  emptying  of  the  uterus  removes  (he  ureteral 
obstruction  and  allows  nf  free  drainage  from  the  kidney  into  the  bladder, 
the  establishment  of  which,  as  a  rule,  is  followed  by  complete  recovery. 
In  two  oases  of  my  omti,  the  pain  and  fever  disappeared  immediately  after 
the  induction  of  labour,  the  patients  made  an  uninterrupted  recovery,  nor 
did  the  gyraptoms  recur. 

Fhaling  Khlnep. — The  symptoms  arising  from  a  mnvnble  or  floating 
kidney  are  usually  considerably  alleviated  during  pregnancy,  as  the  en- 
larged uterus  tends  to  retain  the  kidney  in  its  normal  situation.  In  rare 
instances,  however,  the  pedicle  of  the  kidney  may  become  twisted  and  give 
rise  to  intense  pain,  which  may  be  mistaken  for  renal  colic  or  appendicitis. 
Careful  taxis  will  usually  suffice  for  re<1uction,  after  which  the  p^Tiiptoma 
at  once  disappear. 

Owing  to  the  increased  Inxity  of  the  abdominal  wall  following  cliild- 
birth,  the  symptoms  are  apt  to  become  aggravated  when  tho  patient  gets 
about,  unless  she  has  taken  on  considerable  flesh,  so  that  Piiffirient  fat  has 
formed  almut  the  kidney  to  hold  it  in  place.  A  snugly  applied  bandage 
should  be  worn  throughout  the  puerperium. 

Di'fhrntion  of  thr  Kidney. — Cragin  has  reported  an  instance  in  which 
one  kidney  occupied  the  pelvic  cavity,  and  has  collected  5  more  or  less 
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Biinilar  cases  from  the  literature.  The  condition  is  rarely  dia^osed  be- 
fore the  onset  of  labour,  though  in  Cragln's  case  Bymptoms  of  inearcei-atlon 
led  to  va^nal  e.\aininiili«>ii  uh<I  tlu>  (Hagnusis  o{  tlut  prc'»t.!n(.-c  oC  a,  hnnour, 
which  v/iis  removed  aud  found  lo  be  a  kidney. 

Cijstifia. — Pregnancy  is  occasionally  complicated  by  cystitis,  which  is 
usually  due  to  gonorrhceal  infpclion,  though  the  colon  bacillus  may  he  the 
infective  agt^nt.  In  view  of  the  possibility  of  an  uacending  urtfteriLis  and  a 
n;aulting  pyulo-nephritss,  the  condition  demands  prompt  treatment. 

Diuaies  of  the  Kervous  System. — Paralysit. — Paraplegia  of  spinal 
origin  nccaj^ionally  occui-s  (hiring  pregnancy,  while  in  rare  cases  a  piiticnt 
sufTfring  from  parulysiu  may  becume  ]>rcgimiil.  In  citliLT  event  the  con- 
dition is  without  influence  upon  the  course  of  pregnancy,  and  clinical  ex- 
perience teaches  that  labour  in  such  caaes  is,  as  a  rule,  ea*<;y  and  compara- 
tively painlei«. 

ypural'jia. — Neuralgic  pains  are  frequent  concomitants  of  pregnancy. 
bi  rare  instances  they  arc  very  obstinate  and  resist  nil  treatinent^  though 
they  often  disappear  spontaneously  after  labour.  During  the  later  months 
of  pregnancy  the  head  of  the  child,  after  descending  into  the  pelvis,  may 
frequently  compress  one  or  other  sciatic  nerve  and  give  rise  to  severe 
pain  alnng  its  course,  which  is  sometimes  accompanied  by  intense  muscular 
spasm.  Owing  to  its  mode  of  origin,  this  form  of  sciatica  is  not  amenable 
to  treatment. 

Neuritis. — Winscheid  has  recently  directed  attention  to  an  idiopathic 
neuritis  which  occurs  during  pregnancy.  It  usujtlly  diwippears  shtirtly  after 
childbirth,  and  he  considers  that  the  condition  is  pitibably  of  toxuniic 
origin  and  not  the  result  of  pressure.  The  affection  may  be  limited  to  a 
single  nerve,  or  may  appear  as  a  nniltiple  neuritis.  It  is  characterizwl  by 
jMiralyais  of  the  afTecled  region  associated  with  muscular  alropliy  and  the 
presence  o(  the  characteristic  reaction  of  degeneration.  There  is  marked 
eensitiveness  along  the  course  of  the  alTeeted  nerves,  which  is  frequently  as- 
soeiated  with  shooting  pains.  Sensibility  of  the  parts  is  markedly  impaired, 
and  the  patients  frequently  suJTor  from  parasthcsiffi.  Occasionally  the 
symptoms  are  so  severe  that  the  induction  of  premature  labour  may  be  jus- 
tifiable. 

Chorea. — Pregnancy  occasionally  occurs  ia  choreic  individualfi,  while 
in  rare  insCancoB  the  disease  does  not  appear  until  after  conreption.  In 
the  first  class  of  cases  it  is  comi>aratively  unini]3nr1jint.  while  in  the  latter 
the  chareir  movements  are  sometimes  so  intense  as  iu  interfere  with  sleep- 
ing or  the  taking  af  food.  In  these  severe  cases  abortion  frequently  occurs, 
and  death  from  exhaustion  may  follow. 

Sehrock  has  collected  l.'J4  cases  of  chorea  complicating  pregnancy,  with 
a  mortality  of  ?2  i>er  eeut,  and  Buist  255,  with  a  mortality  of  17.5  per  cent. 
In  view  of  the  serious  prognosis  attending  the  graver  fonns  of  the  affection. 
Jolly  recommends  the  induction  of  abortion  or  premature  labour  in  aggra- 
vated cases,  while  Zweifel  goes  so  far  as  to  advtjeate  its  performance  in  all 
eases  as  soon  as  the  diagnosis  is  made. 

Ejiihpsy. — This  disease  appears  to  have  no  effect  upon  pregnancy, 
though  at  the  time  of  labour  it  may  he  mistaken  for  eclampsia  by  inex- 


perienced  obeervers.  If  the  attacks  are  treqnent,  the  patient  slionld  be 
put  upon  large  doses  of  potassium  bromide  and  trejiteil  judt  as  at  other 
times.  As  a  nile,  it  is  not  atlvisable  to  allow-  the  mother  to  nurse  her 
child,  as  lactation  pometimi*  ajipi'-ars  to  ajr^ravate  the  disease,  while  eerious 
injury  might  possibl)'  be  done  to  the  child  during  an  attack. 

Uysteria. — flygteria  is  a  not  infrequent  complication  of  pregnancy,  but 
does  not  appear  to  exert  a  deleterious  influence  uj)on  its  cuurse.  Indeed, 
the  physical  condition  ufteu  uuder^'-oes  niarkcd  improvement  at  such  times. 
Occasionally,  however,  the  hysterical  symptoms  may  become  aggravated. 
Many  authors  have  of  late  been  inclined  to  uttrihute  the  nauaea  and  vomit- 
ing of  pregnancy  to  hysteria.  This  is  no  doubt  true  in  many  eases,  but 
certainly  cauuol  be  regarded  as  the  s<:tlc  cause  of  the  condition. 

Tetany. — In  rare  instances  tetany  may  occur  during  the  course  of  preg- 
nancy, Meinert,  in  1898,  being  able  to  collect  20  cases  from  the  literature. 
In  sitmc  patients  the  diseaau  appeurs  only  diuriug  pregnancy  and  is  absent 
at  other  times.  H.  M.  Thomas  observed  a  case  at  the  Johns  IIopkinK  IIos- 
pital.  in  wliich  the  condition  liwl  ap|>ean'<l  in  fi  successive  prc^ancies. 
A  full  mump  of  the  litiTaluri'  is  to  In;  fuund  in  his  artiL-le. 

The  aetiology  of  tetany  is  not  clear,  though  Thomas  thinks  it  probable 
that  it  is  connected  in  some  way  with  abnormalities  in  the  function  of  the 
thyreoid  gland.  This  was  particularly  manifest  in  one  of  Meinert'a  cascft. 
The  patient  had  had  nine  nonual  pregnancies;  during  the  tenth  she  was 
operated  upon  for  a  goitre  which  seriously  interfered  with  respiration.  The 
disease  came  on  imTnediately  afterward  and  persisted  until  after  tlie  birth 
of  the  child.    It  likewise  reappcan-d  in  the  eleventh  pregnancy. 

Apoplexy. — Apoplexy  is  rarely  observed  during  pregnancy,  though  it 
IB  not  an  infrequent  complication  of  eclampsia.  ^Vben  it  occurs  independ- 
ently of  the  latter  disease,  it  is  usually  the  result  of  emboli  due  to  endocar- 
ditis, or  to  phlebitis  of  the  lower  extremities. 

DiMurhancrg  of  Vision. — Disturbances  of  vision  are  rarely  observed 
during  prcgnaney,  hut  inquiries  should  always  be  made  and  the  patient 
cautioni'd  concerning  their  diagnostic  significance  if  they  appear.  Amanro- 
ais  or  total  blindness  occurring  at  this  time  is  generally  due  to  albuminuric 
retinitis,  and  the  fir-si  indication  of  a  serious  renal  atTcction  is  sometimes 
alTorded  by  an  oplithalmaseopic  cxamiiution. 

Difteases  of  the  Blood. — Pemkiaus  An(pmia. — According  to  Osier,  thia 
comjiliciition  was  first  described  by  Channing  in  1813.  Since  then  a  con- 
siderable literature  has  accumulated  upon  the  subject,  which  is  well  re- 
viewed in  Davis's  article.  Tlie  disea.se  uceaHtonally  appears  during  pn^- 
nancy,  but  most  frequently  not  until  after  labour.  It  is  characterized  by 
marked  pallor  and  anipmia.  which  is  associated  with  weakness  and  short- 
ness of  breath,  the  extremities  also  becoming  (Edematous. 

A  positive  diagnosis  is  made  by  the  microscopical  cxjuuiuation  of  the 
blood,  when  the  number  of  red  blood-cells  is  found  to  be  markedly  dimin- 
islied.  Many  of  the  corpuscles  are  irregular  in  sitape,  while  nucleated  vari- 
eties are  not  infrequently  ohscn-ed.  At  the  same  tiTTic  there  is  a  relative 
increase  in  the  amount  of  haemoglobin,  though  its  total  amount  is  consid- 
erably below  normal.    As  a  rule,  the  disease  ends  in  deat}i  if  it  be  not  prop- 
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erly  treated,  and  marked  fatty  degeneration  of  the  various  organs  is  found 
at  autojisy.  Kxt)flU-nt  rerinlU  are  obt.iint'cl  by  the  admiuif;lrati<ni  of 
Kowhir'a  eolulinu  in  increasing  dusea,  begiimiug  with  5  drups  3  times 
a  day. 

Lntkctmia. — Leiiksemia  is  a  very  rare  complication  of  pregnancy,  Her- 
man and  H.  Schroeder  being  ab)e  to  collect  from  the  literature  only  8 
aud  10  eximiples  re s[iee lively.  lu  4  eaaes  the  disease  had  existed  before  the 
onset  of  pregnancy,  while  in  the  remainder  it  appeared  after  its  inception. 
II  exerts  no  direct  effect  upon  gestation,  though  the  association  of  the  two 
conditions  may  seriously  aJTecl  the  mother.  In  several  instancps  premature 
labour  rc8idled,  after  which  the  evmptoms  underwent  marked  amelioration. 

The  diagnosis  is  rendered  probable  by  the  existence  of  marked  ana*mia 
associated  with  enlargement  of  the  spleen,  and  is  placed  beyond  doubt  by  a 
differential  blood  count.  Examinations  of  the  fietal  blood  by  Sanger, 
Cameron,  and  Ijiubenherg  indicate  that  the  characteristic  leucocytes  are 
not  transmitted  to  the  fa-tiis.  In  view  of  the  good  results  which  sametiraea 
follow  spontaneous  premature  labour,  pregnancy  should  be  tenninatcd  arti* 
ficially  in  serious  cases. 

fffvmophiiia. — Although  the  existence  of  a  hiemophilic  diathesis  may  be 
without  effect  upon  geptaiion,  in  the  third  stage  of  lalmur  it  prP'disposes  to 
obstinate  post-partum  ha'morrhages.  In  view  of  this  danger,  in  the  rare 
cases  in  which  the  conditions  are  associated.  Kehrcr  recommended  the  in- 
duction of  abort  inn,  though  it  is  probable  that  the  blee<ling  would  be  as 
ditViL'ult  to  cheek  ttfli-r  that  operation  as  after  full-term  labour.  In  a  case 
of  extra-uterine  pregnancy  under  my  observation,  haemophilia  proved  a 
most  serious  complication  at  the  time  of  operation. 

Lead  Poimning. — C.  Paul  studied  the  histories  of  141  pregnancies  oc- 
curring iji  womi!n  suffering  from  chronie  lead  poisoning,  and  found  that 
86  ended  in  abortion  or  premature  labour,  Moreover,  a  large  number  of  the 
children  which  were  bom  alive  perished  at  an  early  period,  only  10  per  cent 
remaining  alive  iit  tlie  ti'nth  year. 

Disea&es  of  the  Skin. —  impi-figo  Herpetiformis. — According  to  Diihring, 
Hebra  was  the  first  to  call  sittention  to  the  serious  nature  of  this  disease. 
Impetigo  herpetiformis  occurs  in  pregnant  women,  and  is  chanurtcrize*!  by 
superficial  pustules,  which  are  arranged  in  groups  or  clusters  with  inflam- 
matory bases.  New  lesions  appear  on  the  borders  of  older  and  crusted  con- 
fluent patches,  while  recovery  takes  place  in  their  centres.  Tlie  lesions 
occur  on  the  trunk,  thighs,  ami  in  the  neighbourhood  of  the  genitalia,  but 
rarely  upon  the  face.  They  arc  accompanied  by  itching  and  constitutional 
symptoms,  chills  and  high  fever.  The  recorded  mortality  is  about  75  per 
cent,  Debrruihl  having  collected  'M  cases  occnn-ing  in  Austria  and  Ger- 
many with  18  deiiths.  The  disease,  as  a  rule,  does  not  lead  to  abortion  or 
premature  labour,  though  many  of  the  women  affected  with  it  died  unde- 
livered.    Tlie  treatment  is  purely  palliative. 

Herpes  Gestattrmis. — This  disease,  more  frequi-ntly  known  as  dermatitifl 
herpetiformis.  "  is  an  inflammatory,  superficially  seated,  multiform,  her- 
petiform  ernption,  which  is  eliaracterized  by  erythematous,  vesicular,  pus- 
tular, and  bullous  lesions.**     It  occurs  occasionally  in  pregnant  women. 
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and  is  aocompanied  by  marVed  hiirninfr  iin<l  itching.    It  pursues  a  chronic 
coiirso,  is  often  atteudi'd  with  fever,  aud  Hometiiucs  ends  in  death. 

Duliriug  believes  that  is  probfthly  toxtcmic  in  origin,  though  similar 
lesions  KOinctimes  occur  during  the  course  of  Heiwis.  In  view  of  it«  de])r€»s»- 
ing  character,  the  patient  ahould  l>e  placed  upon  tonic  treatment,  while  the 
itching  is  best  allayed  by  the  use  of  ointments  or  lotions  containing  oil  of 
cade,  c-arboUc  acid,  or  similar  substances. 

Pruritnit. — Itching  is  often  a  dislrej^singeoniplicatiun  of  pregnancy.  It 
may  extend  over  the  grcaltT  part  ui"  the  body  or  be  limited  to  the  genitalia. 
GfUL-ral  pruritus  should  be  regarded  as  a  neurosis,  which  is  probably  to.xa'mic 
in  origin.  It  often  gives  rise  to  intense  siifTering,  the  itching  sometiiues 
being  so  con.-'tant  that  the  pati'Pni  is  unable  to  sleep.  In  some  patients  the 
loss  of  rest  aud  the  nervous  stmiu  attendant  upon  it  exert  a  nmrkwl  influ- 
ence upon  the  general  condition.  Such  cases  are  best  controlled  by  the  ad- 
ministration of  nen'e  sedalives  and  general  touie  treatment.  A  rigid  milk 
diet  is  sQuietiuies  followed  by  excellent  results.  When  the  condition  is  not 
amenable  to  treatment  and  the  patient  shows  marked  signs  of  exhaustion, 
the  termination  of  pregnancy  may  be  justifiable. 

ficnital  pruritus — pruritus  vulva — may  be  due  to  several  causes,  among 
which  arc  irritating  vnginnl  ilischarges,  parasites  or  glycosuria.  Wlien 
due  to  the  first-named  cause,  the  condition  is  best  treated  by  the  adminis- 
tration of  astring<?ut  vaginal  douches  and  the  uiaiutenance  of  absolute 
cleanliness.  At  the  same  time  the  itching  may  be  allayed  by  the  employ- 
ment of  ointments  containing  cocaine,  menthol,  or  carbolic  acid.  Pruritus 
of  diabetic  origin  is  observwl  but  rarely,  but  the  possibility  of  its  occur- 
rence should  always  be  borne  in  mind  and  the  urine  examined.  If  sugar  is 
present,  relief  can  be  obtained  only  by  placing  the  patient  upon  a  rigid  anti- 
diabetic diet,  while  at  the  same  lime  the  appropriate  ointments  should  be 
employed.  Occasionally  intense  itching  alwut  the  anus  may  be  due  to  the 
presence  of  seat-worms,  which  are  best  destroyed  by  the  use  of  rectal 
cHcimita  of  infusion  of  quassia.  If  hn-al  measures  prove  ineffectual,  a  dose 
of  5  grains  of  santonin  at  night,  followed  by  Rochelle  salts  the  next  morn- 
ing, will  often  bring  about  the  desired  result. 

Ahnormalilirx  of  {'irfmr.ntation. — During  pregnancy  abnormalities  in  pig- 
mentation are  not  infrequeutly  noted,  which  are  particularly  marked  alonjii; 
the  linca  alba  and  about  the  breasta.  In  other  cases  unsightly  yellowish 
splotches — rhanma — appear  upon  the  face.  Tliey  are  not  amenable  to 
treatment,  but  usually  di>yipjpear  promptly  after  rhildbirtli. 

AocidentB  daring  Pregnancy.— The  pregnant  woman  is  exposed  to  the 
same  possibility  of  injury  as  at  oilier  times,  the  progntwis  not  being  mv 
lerifiUy  altered  except  that  abortion  fr(;<pifntly  occurs.  Pregnancy  itself 
may  be  complicated  by  Occidents  which  are  incident  to  that  condition,  the 
most  im[M)rtant  being  rupture  of  an  extra-utcTJue  pregnancy,  rupture  of  the 
uterus,  and  premature  separation  of  the  placenta — all  very  serious  compU- 
cations.  Thoir  mode  of  production  and  treatment  will  be  considered 
detail  in  the  appropriate  r-hapters, 

Sorgical  Operations  during  PregTiancy. — Pormerly  it  was  belieTe<l  that 
the  performance  of  surreal  operations  during  pregnancy  would  almost  in- 
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evitablj  bring  about  abortion  or  premature  labour,  even  the  extraction  of  a 
tooth  bi-ing  eonsiduit'd  a  serious  procedure.  At  present,  hawevcr,  thankfl 
to  ana-'sthcsia  and  a  perfected  surgical  technique,  many  operations  cim  be 
perfonned  at  this  time  with  but  little  additional  risk.  .Vecordingly.  when- 
ever a  cimdition  arisea  in  the  preynaut  woman  which  imperatively  de- 
mands surgical  treatment,  the  necessary  operation  should  be  performed 
without  lie»itation.  At  the  same  time,  if  the  indication  ia  not  pressing,  it 
is  advisable  to  defer  interference  until  after  labour,  ao  as  not  to  subject 
ttic  [Kttient  to  an  added  strain. 

.'\  renew  of  the  literature  gocw  to  show  that  amputations  are  not  more 
dangerous  than  at  other  times.  Several  observers,  notably  Polk  and  Criigin, 
have  removed  the  kidney  without  terminating  pregnancy,  and  uumei-ous 
caaee  are  on  record  in  which  paranephritic  or  broad-liganicnt  fthscesses 
have  been  opened.  Tunifmrs  of  the  generative  tract  can  likewise  be  ex- 
cised without  great  risk  or  markedly  increasing  the  danger  of  premature 
labour.  ITiese  conditions  are  considered  in  the  chapter  upon  the  Compli- 
cation of  Pregnancy  by  Diseases  and  Abnormalities  of  the  Generative  Tract. 

AppendirHitt. — Appendicitis  is  a  very  serious  complication  of  pregnancy, 
as  iimuy  wonicn  die  if  not  uptTattnl  upon,  while  surgical  jirocedurus  fur  its 
relief  arc  frequently  followed  by  premature  latxiur. 

Tlie  diagnosis  is  more  difTicult  than  at  other  times,  as  the  enlarged 
uterus  renders  it  almost  impossible  to  explore  the  right  iliac  region  satis- 
factorily. At  the  same  time,  if  a  pregnant  woman  complains  of  pain  in. 
the  apjiendi-v  region,  associated  with  nuiscnlnr  spasm  and  an  elevation  of 
temperature  and  pulse,  there  ia  usually  but  little  donbt  as  to  the  condition, 
and  surgical  trealnienl  should  proiiiplly  be  instituted.  Munde.  in  IHO-l, 
was  the  first  to  operate  under  such  circumstances,  and  to  demonstrate  the 
justifiability  of  such  a  procedure.  Since  then  bis  advice  has  been  generally 
followed,  anrl  an  extensive  literature  has  developed  upon  the  subject.  Tlui 
reader  is  referred  more  particularly  to  the  articles  of  Abrahams,  Gerster, 
and  Pinard. 
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CHAPTER  XXVI 
COMPLICATIONS  RESULTINO  DIRECTLY  FROM  PREGNANCY 

In  the  prtec'ding  chapter  wc  coneidercd  the  effect  upun  prepiancy  of 
certain  <li8eafieH  which  exist  before  it«  inception,  as  well  as  of  others  which 
may  r>cmir  na  ac-eidenta)  eumplltationfl  during  its  euunte.  We  ahull  now 
deal  with  OL-rtain  disturbances  whit-h  result  directly  from  the  pregnant  con- 
diticm  itself,  and  are  not  due  to  extraneous  causeit. 

Fortunately,  in  the  vast  majority  nf  caBe»  gestation  purguea  a  perfectly 
phjk'siological  cotirtie,  and  is  not  attended  by  untoward  i-yinptoins.  At  the 
SBine.timc  there  is  no  other  conditioD  in  which  the  horder  line  between 
healtli  and  disease  is  less  sharply  marked,  8ince  a  verj*  slight  irregularity 
oftfu  su  dices  to  convert  a  pliyaiitlogieal  and  normal  into  a  pathalogical  aud 
obnomwl  state. 

Toxsemia  of  PregTiancy  and  Albuminuria. — It  is  readily  coneeivahle  tliat 
thc!  *!X4^retnrv  functions  an*  far  ition^  liable  to  various  derangements  when 
they  are  ealled  upon  to  care  for  the  cliiuination  of  the  waste  products  of 
the  ffptal,as  well  as  of  the  maternal,  metabolism.  For  this  reawjn  many 
women  who  are  perfectly  well  at  other  limes,  siilTer  during  pregnaney  from 
the  rL'tentiou  of  certain  excreuientitious  substances  which  may  give  rise 
to  an  auto-intoxication  or  toxaemia. 

We  know  very  little  concerning  the  nature  of  the  products  of  the  ftetal 
regreaeivc  metabolism,  but  tbesw?,  whatever  they  may  be,  gain  access  to  the 
matemal  oi-ganism  through  the  placenta,  being  eventually  carried  to  the 
liver,  where  (hey  prol>ably  undergo  further  change,  to  be  finally  excreted 
through  Ihu  kidni'Vff  along  with  the  exerementitious  matprials  (]f  maternal 
origin.  It  ig  apparent,  therefore,  that  abnonnalities  in  the  functioning  of 
thetie  organs,  which  un<ler  nrdinary  eironmntanees  mi;;ht  be  of  but  little 
ittiportaiiee.  iiiay  be  attended  by  serious  consequences  iluring  pregnancy. 
Moreover,  it  is  probable  that  lieart  lesions,  partieiilarly  degenerative 
changes  in  the  myocardium,  as  well  as  diBturhances  in  the  intestinal  func- 
tion, may  predispose  to  such  pathological  conditions. 

Fnuii  the  time  uf  Bouchard,  the  French  obsen-trrs  have  insisted  that  all 
pregnant  women  suffer  to  a  greater  or  lesser  extent  from  auto-intoxication, 
the  result  of  the  retention  of  certain  poisonous  substances  in  the  blood,  hold- 
ing that  the  correctnesa  of  such  a  view  is  clearly  demonstrated  hy  an  increase 
in  the  toxicity  of  the  blood  serum  and  a  decrease  in  that  of  the  urine,  as 
shown  by  their  effect  after  injection  into  tte  circulation  of  rabbits.    The 
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force  of  this  argwraent,  however,  haA  beim  greatly  tmpaire<l  by  the  recent  m- 

vestigHtitms  of  Vuu  dt-r  Ik-rplt,  Stewart,  Schumacher,  ami  others,  who  have 
showu  that  the  results  of  siu^h  experiinentti  are  dependent  iip<»n  ho  many 
factors  as  to  make  one  sceptical  in  accepting  conclusions  based  upon  them. 

NeverthelesH,  there  euu  be  uo  duubt  that  prcjniant  women  frequently 
Buffer  from  u  toxa-mia,  which  is  accompanied  by  eharactertstic  chanj^^s  in  the 
liver  and  kidneys.  The  hepatic  lesions  are  analogmis  tn,  but  less  rnarktHl 
than  thoae  occurring  in  eelanipnia,  and  consial  of  thrombotic  pivcesses 
wjiicligive  nm  to  foearnecrbaes,  into  which  haanorrhoge  frequently  occurs, 
while  the  renarcTTanpcslfrc  "degenerative  in  c-haracter.  The  funner  are  «o 
choraeteristic  that  many  French  ohstetririans,  noUbly  Pinard  and  Bouffe 
de  Saint  Ttlaiee,  consider  them  the  primary  cause  of  the  condition,  which 
they  desi^ate  a»  hepalo-loxirrnia.  They  believe  that  in  such  cases  the 
hepatic  metabolism  is  eo  interfered  with  that  certain  poisonous  siibstAnces, 
ordinarily  rendered  innocuous  in  the  liver,  piiu  a(rr(rss  to  the  bltMid. 

The  German  obwrvera,  on  the  other  liand,  hiy  particular  stress  upon  the 
renal  changoa.  Ijcyden  pointed  out  tliat  degenerative  changes  in  the  epi- 
thelium of  the  uriniferouB  tubules  were  of  snch  frequent  occurrence  aa  to 
justify  one  in  deseriblng  the  "  Vidury  of  preifiintinf"  aa  a  pathological 
entity.  Tliis  he  believed  was  bwught  about  by  alterations  in  the  arterial 
pressure  and  by  the  interference  with  the  renal  circulation  incident  to 
gestation.  Tn  a  small  proportion  of  cases  an  acute  parenchymatous  ne- 
phritis is  observed. 

It  is  generally  believed  that  the  frequency  of  renal  involvement  may 
be  approxiniatcly  detennined  by  ascertaining  the  number  nf  eases  in  which 
albumin  ran  be  demonstrated  in  the  urine.  Its  presimee  was  not<Hl  by 
Trantenroth  and  Saft  in  50  and  5.41  per  cent  of  their  cases  respectively, 
the  former  counting  every  ca^^e  in  which  a  trace  of  albumin  could  be  dc- 
tecte<l,  and  (he  latter  only  those  in  which  it  was  prestmt  in  abundance. 

H.  M.  Little  has  tabulated  the  results  of  the  examination  of  the  nrine 
in  1,000  pregnant  women  at  the  Johns  Hopkins  Hospital.  Traces  of 
albumin  were  recorded  in  .50j)er  cent,  and  cnnsidei-nble  quantities  of  albu- 
min, together  witli  tubc-taista.  in  7.3  per  cent  nf  the  cases.  As  the  urine  was 
not  obtained  by  catheterization,  it  is  probalde  that  in  many  eases  the  slight 
trace  of  albumin~^wa«  due  to  contftmination  by  vaginal  or  urethral  dis- 
charge. On  the  other  hand,  it  appears  permissible  tn  assume  that  renal 
lesions  were  present  in  the  eases  In  which  considerable  quantities  of  albu- 
min and  tube-easta  eonld  he  demonstrated.  Thfse  eoncliisious  are  still  fur- 
ther substantiated  by  the  subsequent  history  of  the  patient*.  In  the  first 
gnnip  there  were  no  serious  disturbances,  whereas  nearly  every'  patient  in 
the  second  group  presented  svmptonis  of  toxiemia,  which  in  several  in- 
stances eventuated  in  eclampsia  in  spite  of  appropriate  treatment. 

But  even  when  renal  lesions  are  present,  it  does  not  seem  probable  that 
they  constitute  the  primary  etiological  factor  in  the  condition.  My  own  ex- 
perience and  reading  have  led  me  to  the  belief  that  tliese.  as  well  as  the 
hepatic  changes,  are  due  to  the  circulation  in  tlie  blood  of  certain  impCP- 
f(Hrtly  oxidized  meialMilie  products,  with  whose  exaot  nature  we  are  as  yet 
unacquainted,  and  that  the  resulting  disturbance  of  function  causes  sttU 
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further  retention  of  the  offending  substances,  thus  giving  rise  to  a  vicious 
circk. 

The  sj/mpioms  of  the  toxaemia  of  pre^uanuy  may  vary  from  ft  uligbt 
headache  or  nausea  in  one  case  to  a  fatal  attack  of  eclampsia  in  another. 
Most  frequently  the  paiietit  complains  of  a  certain  amount  of  headache, 
Uj^itude.  and  a  dinuuiahed  urinary  secretion,  with  which  may  be  asso- 
ciated tedema  of  the  face  or  lower  extremities.  In  other  cases  the  head- 
ache is  more  severe  and  persistent,  and  may  be  accompanied  by  dieturb- 
anrcs  of  vision,  which  sometiiiies  amount  to  tot^I  blindness;  and  now  and 
a^aln  we  meet  with  a  patient  suffering  from  hallucinations  and  bordering 
on  the  verge  of  insanity.  .Again,  in  very  rare  instances,  the  woman  may 
pass  into  a  somnolent  eondition,  which  gradually  deepens  into  coma,  usually 
followed  by  death.  Schmorl  has  lately  reported  three  such  casfls  in  which 
the  autopsy  revealed  lesions  identical  with  those  observed  in  eclampsia.  I 
have  also  met  with  a  similar  instance.  Somewhat  rarely  the  symptoms  may 
be  identical  with  those  of  an  acute  nephritis.  When  the  toxaemia  is  pro- 
nounced, the  child,  Q8 
well  as  the  mother,  may 
suffer,  and  in  not  a  few 
cases  the  death  of  the  foe- 
tus is  to  be  attributed  to 
the  condition  (Dienst). 

The  total  amount  of 
urine  may  be  markedly 
^irninishcdf  and  its  ex- 
aminalion  usually  shows 
tht!  presence  of  a  vari- 
able quantity  of  albumin 
and  casts,  associated  with 
a  diminished  output  of 
urea.  Albumin  and  easts 
are  not  invariably  pres- 
ent; occasionally  a 
marked  diniinutinn  in 
the  amount  of  urea  may 
be  the  onlv  abnormalily. 

Treatmmt.  —  In  the 
chapter  upon  The  Man- 
agement of  Pregnancy, 
attention  was  directed  to 
the  necessity  for  the  fre- 
quent and  routine  ex- 
amination of  the  urine. 
Even    in    normal    cases 

these  examinalionH  should  Iw  made  cnce  in  four  weeks  during  the  first  six 
months,  and  even'  two  weeks  during  the  last  three  months  of  pregnancy. 
The  patient  should  also  be  cautioned  io  notify  the  physician  whenever  she 
Buffers  from  headache,  disturbance  of  vision,  or  oidenia. 
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If  the  presence  of  albumin  is  detected,  or  the  physician  docs  not  feel  sat- 
isfied with  the  condition  of  the  patient,  the  entire  amount  of  urine  passed 
in  the  twenty-four  houra  should  be  measured,  and  the  total  output  of  albu- 
min and  uri_'a  est i mated.    For  practical  purposes,  approximate  results  may  be 
obtained  by  the  use  of  Esbach's  alb uniino meter  and  Doremus's  ureomel^r. 

EsbacVs  tilbuminometer  18  a  graduated  tcet-tube  provided  with  a  stopper 
fl"'      '■"!.     The  reaciion  con.-iinta  in  the  precipitation  of  the  albuminous 
!  '.  a  soluliou  L'ousiHting  of  pitTric:  acid  10,  ritric  acid  20,  antl  dis- 
tilled water  1.000  grammes.    In  order  to  estimate  the  nniount  of  albumin, 
the  tube  is  filled  to  the  mark  V  with  urine  and  afterward  to  R  with  the 
reagent.    It  is  then  corketl  and  gently  inverted  ten  or  twelve  times,  after 
which  it  is  allowed  to  stand  for  twenty-four  hours,  when  the  amount  of 
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Fis.  ti3.— Ukxa  Chart.                                                                    J 
ToxcnitA  of  i>ncniiiicr;  ncvrerr  under  milk  djot  and  reat  In  bod.                                fl 

precipitate  is  read  off  on  Uie  scale,  each  diviston  corresponding  to  1  gramra^^^H 
of  albumin  to  the  litre.                                                                                      ^^^| 

11 

I 

^^^H^H^B^^TOMMIA  OP   PREGNANCT                                        45»        1 

Dorcmus's  iireometcr,  which  is  represented  in  Fig.  422,  enables  one  to        1 
estiiiiiite  indirectly  tlie  amount  of  nrea  after  dncom posing  it  by  means  of         ■ 
Bodium  hy|H}broniite,  tiie  reaction  being  shown  by  the  following  formula:      ^J 

P                           CONjH,  +  S^aOBr  =  3.NaBr  ■\-  CO,  -j-  2U,0  +  X,                     ^H 

The  sodium  bromide  and  carbon  dioxide  are  diesolved,  wlulo  the  nltro-   ^^m 
gon  gas  rises  to  the  top  of  the  tube,  where  it  can  be  mcasared,                          ^^| 
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Flo.  4S4.— UuiA  Craiit. 
^                 ToxiDniiA  or  pTT-.^nanc)' ;  trvaUiicrit  williaut  otTwrt;  nooouchonienb  tovtA  follo^wed  hj  prompt 

In  employing  this  apparatus,  the  lai^je  branch  is  filled  with  a  40-per- 
ccnt  solution  of  eanstic  soda,  to  which  is  added  1  cubic  centimetre  of  bro- 
mine, the  two  togelber  forming  a  fresh  snlntion  of  sodivim  b^-pobromite. 
After  tbe  mixture  has  settled,  the  shorter  branch  is  filled  with  urine,  and 
by  ttiming  the  stop-coek  1  cubic  centimetre  of  it  is  allowed  to  enter  the 
longer  branch.     Its  admission  is  followed  by  an  active  formation  of  gas, 
which  drives  part  of  the  fluid  out  of  the  tnbe  into  the  adjoining  bulb.    When 
the  process  is  completed,  tbe  amount  of  nitrogen  formed  is  read  ofT  from 
the  scale,  each  division  in^lieating  the  presence  of  0.001  gramme  of  nrea 
to  cAch  cubic  centimetre  of  urine.    From  this  the  total  amount  in  the        j 
specimen  is  readily  calculated.                                                                              1 

ei^a, 


400  ^H^^^^  OBSTETRICS 

Ordinarily,  if  the  nrt-_a  output  isnamml  (20  io2-{  gminmes  ptr  diem),  the 
presence  of  a  flight  sniount  of  albumin  may  be  reganloJ  with  indifference; 
whereas,  if  n^aiasifk-rable  quantity  is  present  and  the  tirea  nl  the  name 
tiiucjalls  consifTeraijly  below  normal,  the  |>utlent  should  be  repirdeil  as  iu 
serious  danger ^n^'eiioTjW  be  kept  under  tjoac  auperviaion.  During  this 
time  the  twrnty-four-hour  spt'eiineu  of  urine  should  be  examine<l  daily, 
and  the  treatment  based  upon  the  relative  amounts  of  albumin  and  urea 
present,  rs  well  as  \ipon  the  subjective  Byni[»iomfi.    (See  Fip^.  A'Z-i  and  i'H^ 

The  i>atient  should  be  putjp  htd^  or  at  leaat  confined  to  her  room  and 
placed  upon  a  r<atrieted  diet,  meats  and  the  stronger  vegeUbloa  being 
interdicted;  or,  bettor  fiFilTTfor  a  while  she  shoidd  depend  solely  upon  milk, 
which  is  not  only  an  execlU-nt  food,  but  alau  a  must  elheicnt  diuretic.  At 
leaat  two  quarts  sliould  be  consumed  in  the  twenty-four  hours.  To  relieve 
the  monotony,  she  may  be  allowerl  small  ijuantitiea  of  lettuec  salad,  bread 
and  butter,  and  oeeaKionally  a  Hille  h^Tring  roe  as  a  relish.  She  should 
also  bu  made  to  take  couBidcrable  quantities  of  fluid  in  the  shape  of  plain 
water,  llutfalo  litlua  water,  or  cream  of  tartar  lemonade  (1  dnini  to  the 
pint). 

In  most  cases  this  trenlment  will  be  followed  by  a  marked  amelioration 
of  the  symptoms,  an  increnpcd  urinary  secretion,  a  decrease  in  the  amount  of 
albumin,  a  rise  in  the  amount  of  ur<?a,  and  a  prompt  return  to  normal  condi- 
lions  (Fig.  1-23).  If  the  desired  result  is  nut  oceoniplishcd,  a  brisk  purge  of 
Rochelle  or  Epsom  salts  should  be  ^ven  daily,  and  the  cutaneous  functions 
stimulated  by  a  daily  hoi  pack  nr  sweat  bath.  If  under  treatment  the 
ayniptoms  disappear,  the  albumin  bceomes  lei*s  and  the  urea  inereasetl  in 
amount,,  the  outlook  may  be  considered  excellent.  On  the  other  hand, 
if  the  albumin  steadily  increases,  and  the  urea  decreases  in  amount,  while 
the  subjective  condition  of  the  patient  remains  unchanged,  the  prognnaia 
becomes  ominous,  and  tin'  apjii'arancc  of  somnolence  and  coma  or  oelamp- 
sia  can  probably  be  avoided  only  by  the  induction  of  premature  labour,  no 
matter  what  bt-  the  period  of  preg^iancy  (Fig.  4S4). 

In  wfiat  lias  been  said  eonc!enung  the  diagnostic  .value  of  the  deter- 
mination of  the  relative  amounts  of  urea  and  albumin  in  the  nrine,  we 
have  not  intcndfd  to  eonvey  the  impression  that  the  toxa»niia  tphuUs  from 
the  retention  of  urea.  Nevertheless,  the  estimation  of  the  laller  affords  a 
convenient  clinical  index  as  to  the  amount  of  waste  material  that  is  being 
eicretfd.  In  hospital  practice  a  more  accurate  criterion  is  nffonled  by  the 
total  amoTint  of  nitrogen  excreted  during  the  twenty-four  hours,  and  jmr- 
tirularly  the  relation  which  it  bears  to  the  nitrogen  contained  in  the  urea. 

Eclampsia. — When  the  symptom**  of  toxjpmia  do  not  disapppar  under 
the  treatment  just  outlined,  it  is  probable  that  et:himpsia  will  shortly 
Buper\-ene.  The  consideration  of  this  condition,  however,  will  be  taken  up 
in  Chapter  XL. 

Pemicions  Vomiting  of  Pregnancy. — fltfperemrais. — "Reference  has  al- 
ready been  made  to  the  nausea  and  vomiting  which  so  frequently  accom- 
()anii'B  prrgnaney — the  so-called  mnrning  xirkneM.  Tliis  symptom  is  more 
or  less  marked  in  almost  one  half  (»f  the  rases;  it  usually  makes  its  appear- 
ance about  the  sixth  week,  <lisappcaTio£  spontaneoufly  about  the  twelfth  or 
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fourteenth  week  of  pregnancy.  In  other  cases  it  persists  for  a  longer 
period,  and  oci-aHidiiiilly  continues  up  to  term.  If  th*;  vomiting  occurs 
only  in  tlie  viirly  murning,  as  is  usually  the  case,  and  doL<s  not  muterially 
interfere  with  the  ingestion  of  food,  it  must  be  regarded  rather  as  an  an- 
noying than  !i«  a  serious  complication. 

On  the  other  liand,  about  once  in  IjOOO  cases,  according  to  Pick,  the 
patient  is  constantly  nauRentml,  and  vomits  whenever  »bc  attempts  to  take 
food.  This  permcioiis  v^omitjng  ^f  pregnancy,  or  kiffnareniffig,  as  it  is 
tenncd,  constitutes  a  most  serious  affiiuliou,  and  according  to  Merle  ter- 
minates fatally  in  nearly  50  per  cent  of  the  cases  which  are  sahjected  to 
purely  medicinal  treatment.  At  first  the  patient  sutTers  merely  from  th« 
iliscomfort  incident  to  llic  coudition.  but  in  a  short  timf;,  owing  to  llie 
inaiiilily  to  retain  nutriment,  she  W-giiis  to  show  signs  of  malnutrition  and 
eventually  those  of  actual  stan-ation.  KapiA  emaciation  occurR,  the  face 
aKsumi's  H  drawn  and  haggard  aspeet,  and  the  nkin  may  become  slightly 
jaimdir*^!.  The  pulsn;  increases  in  rapidity  and  the  IciniR'rature  becomes 
elevated,  sometimes  reaching  103'  to  101"  F.  The  feyor  is  variously 
interpretpd,  but  is  probably  indicative  of  the  onset  of  a  terminal  infec- 
tion. W'lien  this  stage  of  the  disease  is  reached  the  outlook  becomeB 
gloomy,  as  death  will  probably  result,  no  matter  what  treatment  may  be 
instituted. 

j^tinlopy. — That  a  vairt  literature  has  accumulated  as  to  tlie  causation 
and  Irealmenl  of  tlie  affection  goes  to  prove  that  it  is  not  dependent  upon 
a  single  tctiolngical  factor.  Kaltenbach.  Klein,  and  many  recent  writerH 
consider  it  n  neur<j8is.  which  is  iTu>re  or  lt'><s  allied  tu  hyf*teria,  and  base 
their  belief  ujwn  the  fact  that  its  cure  is  frequently  effected  bj  suggestion 
OP  moral  suasion.  At  the  some  time  they  advocate  placing  the  patient  at 
absolute  rest  and  excluding  all  forms  of  excitement,  while  small  amounts 
of  nutritive  and  easily  digtwtible  food  are  administered  at  frequent  in- 
toiTals.  Fn  several  cases  under  my  nljsorvation.  the  neurotic  nature  of 
the  condition  was  clearly  demonstrated.  One  patient,  who  had  vomited 
incessantly  for  several  weeks,  was  promptly  cured  after  I  had  drawn  an 
alarming  picture  of  the  dangers  incident  to  abortion,  which  1  told  her 
must  inevitably  he  induced  if  she  did  not  improve  within  the  next  twenty- 
four  honrs.  Many  similar  caM>-8  are  reporte*!  in  which  penuauent  cure 
followed  simple  methods,  and  was  manifestly  the  result  of  suggestion. 

Of  late  years  there  has  been  an  ineroasing  tendency  to  attribute  certain 
case."  of  hvprremesis  to  the  toxipmia  of  pregnancy.  Undenuioii.  Uirmoser, 
t'liainpoticr  de  Jiibes  and  BoulTe  de  Saint  iiljiisc  liave  reported  fatal  cases 
in  which  the  autopsy  showed  lesions  of  the  liver,  kidneys,  and  other 
orgiins  iilentical  with  those  observed  in  eclampsia. 

In  mnny  cases  the  condition  is  clejirly  the  result  of  reflex  irritatijon, 
which  has  its  origin  in  certainjibnonnjfilities  of  the^enerative  tract.  Thus, 
it  is  sometimes  associated  with  an  incareerated  retroflexcHl  uterus,  the 
symptoms  disappearing  immediately  after  the  organ  is  freed  from  its  ab- 
normal position.  Again,  a  similar  beneficial  result  has  followed  the  closure 
of  d.ecp^'ryitail  iunrs.  Atore  frequently,  the  vomiting  is  attributable  to  the 
existence  of  CQdfiiQCltritis,  more  or  less  recent  inflammatory  processes  affect- 
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ing  the  hibcs  and  ovaries,  especially  when  they  are  bound  down  by  adh^ 
eions,  extra-utyrinti  jiregnam^y,  hvilriiniiiios,  or  other  L-ompliL-ationfi. 

Somctimu)  lesions  of  otht?r  urjj;aus  are  reeponsiblo,  the  condition  being 
observed  in  women  suffering  from  arui-niia  or  gastric  ulceration,  and  dis- 
appearing with  (he  cure  of  the  un<lcrlying  aiTection.  DavLa  repiirts  a  case 
which  apiMirt'iitly  resulted  from  cerebral  metastases  following  a  deciduoma 
muliguum.  Chronic  pancreatitis  appeared  to  have  been  the  primary  cause 
in  a  fatal  case  under  my  observation.  Full  literature  upon  the  a;tiology  of 
the  affect  ion  may  he  found  in  the  exhaustive  monograph  of  Tick. 

Treatmrni. — The  fact  tliat  a.  large  proportion  of  the  remedieB  in  the 
pharmacopceia  have  been  recommended  for  the  treatment  of  the  vomiting 
of  pregnancy,  is  abundant  evidence  that  drugs  are  often  unavailing.  Sat- 
isfactory results  are  .sometimes  obtained  from  one  or  other  of  the  following: 
Capsules  containing  J  grain  of  nitrate  of  silver  and  2  grains  of  pejisiu, 
or  8  grains  of  menthol,  dilute  hydrocyanic  acid,  small  doses  of  cocaine, 
dro])  doses  of  the  tincture  of  iodine,  aubnitrate  of  bismuth,  or  oxalate  of 
cerium,  cither  in  the  form  of  5-grain  powders  or  the  effervescent  prepara- 
tion. Occawitinally  the  firft  remedy  [>rescribed  will  lead  to  a  marked  ame-' 
lioraliou  of  the  symptoms,  while  in  lUher  cases  the  whole  gamut  may  be 
prescribed  in  succession  without  appreciable  result. 

Wlien  the  condition  is  serious  the  patient  should  be  subjected  to  a 
careful  physital  examination,  and  if  tuxy  ahnorniaUty  id  detected,  whether 
in  the  generative  tract  or  elsewhere,  the  treatment  should  be  directed  to 
its  removal  or  correction.  In  a  few  cases  the  application  of  nitrate  of 
silver  or  of  the  tincture  of  iodine  to  the  cervical  canal,  or  its  moderate 
dilatation  by  means  of  a  steel  dilator  or  a  small  pack,  seems  to  elTcct 
a  cure,  though  the  poseibility  of  suggestion  should  always  be  borne  in 
mind. 

Excellent  results  are  sometimes  obtained  by  treating  the  condition  as  a 
pure  neurosis,  with  rest  in  bed,  avoidance  of  excitement,  moral  suasion, 
and  partitularly  the  administration  of  small  ipantitiee  of  easily  digestible 
food  at  frequent  intervals  and.  when  nothing  is  retained  by  the  stomach, 
the  employment  of  nutritive  rectal  eneinata.  High  mjeclions  of  large 
quantities  of  normal  salt  solution,  once  or  twice  daily,  are  very  valuable  for 
allaying  the  thirst  from  which  the  patient  so  often  suffers.  Occasionally 
an  examination  of  the  urine  will  show  that  we  have  to  deal  with  an  autO' 
intoxication.  In  such  cases  the  treatment  previously  outlined  may  give 
good  results.  j 

TTnfortimalely,  the  conscientious  employment  of  the  methods  of  tre&t-  " 
ment  here  suggestcil  is  sometimes  of  no  avail,  and  the  patient  becomes  pro- 
gressively worse  until  she  appears  to  he  on  the  verge  of  death  from  stnrva- 
tion.  Under  snch  circimistances  the  only  hope  of  Raving  her  life  lies  in 
emptying  the.  uterus,  and  abortion  should  be  induced  before  her  cuudition 
bcc*>mcs  desperate.  Owing  to  the  uncertain  nature  of  the  affection,  and  the 
fact  that  not  a  few  cases  recover  spontaneously  at  the  last  moment,  it  is  only 
natural  that  the  physician  should  defer  such  a  procedure  as  long  as  po8- 
aiblc;  but,  unfortunately,  this  laudable  desire  has  not  infrequentlv  resulted 
in  postponing  interference  so  long  that  the  operation  has  been  performed 
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[too  late  to  prevent  a  fatal  issue.    1  have  seen  several  cases  in  consultation 

,in  which  the  death  of  the  patient  was  iindouhtedly  due  to  this  delay. 
,  Hence,  althoug'h  general  tht:rui>eutic  measures  should  be  given  a  thorough 
trial,  care  should  be  taken  to  empty  the  utenis  while  the  patient  has  still 
a  chance  of  surviving  the  operation.  Full  literature  concerning  the  induc- 
tion of  ah4)rt,ion  under  such  cii^'Uinstanrt^s  will  he  found  in  ^Inrlo's  article. 

Salivatitm. — Jn  exceptional  instances  the  saUvaiy  secretion  becomes 
marEcdly  increased  during  pregnancy.  As  a  rule,  this  13  not  a  serions  com- 
plication, but  now  and  a^ain  the  amount  of  naliva  is  so  great  as  to  cause  the 
patient  grt'at  annoyance,  and  sometiniRS  even  prevent  Iier  from  sleeping. 
One  of  my  own  patients  expectorated  between  500  and  600  cubic  centi- 
metres of  clear  fluid  every  day  for  several  weeks,  while  I^voff  has  reported 
several  casRs  in  which  the  secrfltion  in  the  twenty-four  hours  varied  from 
1,000  to  1,600  cubic  centimetres. 

The  condition  is  usually  attributed  to  a  rcRex  neurosis  incident  to 
pregnancy,  hut  sometimes  it  is  a  manifestation  of  auto-intoxieation.  In 
the  (inut  class  of  cases  the  treatment  is  very  unsatisfactory,  astringent 
mouth  washes,  and  even  coiiipanilively  lur;.'c  dosi:!*  of  atropine,  being  with- 
out effect.  On  the  other  hand,  when  the  condition  results  from  auto- 
intttxication,  marked  amelioration  frequently  result*  from  placing  the  pa- 
tient upon  a  rigorous  milk  diet. 

Oiii^M'Thjt.— Exce])tionally,  tlie  gums  of  pregnant  women  become  in- 
flamed and  spongy,  and  bleed  upon  the  slightest  touch.  The  condition  is 
usually  obscr\-eil  in  run-down  imlividuals,  and  is  very  refractory  tfl  treat- 
ment, although  in  many  cases  it  disappears  almost  iumiediately  after  de- 
livery. It  is  best  met  by  the  empIo}Tnent  of  a.«'tringcnt  mouth  washes, 
especially  those  cnntaiuing  tineture  of  myrrh,  <'omhini'd  with  general  tonic 
treatment  and  an  abundant  diet. 

}hnial  Car\f» — Tonihuche. — Many  women  suffer  during  pregnancy 
from  dental  carios.  which  is  associated  with  more  or  less  severe  toothache. 
It  is  a  popular  IM-Hef  tliat  pregnancy  predisposes  to  the  condition,  as  is  evi- 
denced by  the  saying,  "For  every  child  a  tooth."  It  is  probable  that 
the  condition  is  .wmewhat  allied  in  the  minor  degrees  of  osteomalacia  which 
occur  only  during  pregnancy.  Such  patients  should  he  referred  to  a  skilfid 
dentiist.  and  at  the  same  time  should  be  placed  upon  the  sirup  of  Uie 
hvpophasphiles  or  the  lactophnsphato  of  lime. 

(Eilf.mn. — iKdema  is  a  very  frequent  complication  of  pregnancy.  It 
may  he  genenil  and  involve  any  portion  of  the  body,  but  is  usually  limited 
to  the  lower  extremities.  Oeeasionally  the  Tulva  becomes  intensely 
cwlematoun.  W'lien  limited  to  Ihe  extrpiuitips,  the  swelling  probably  results 
from  pressure  exerted  by  the  enlarged  uterus  upon  the  veins  returning  from 
the  logs.  On  the  other  hand,  if  it  be  generalized,  it  is  likely  to  be  a  mani- 
festation of  toxaemia,  or  even  of  an  acute  nephritis,  though  occasionally  it 
may  be  due  to  other  cause?.  Similarly,  o'dema  of  the  vxilva  may  be  purely 
mechanical  or  a  manifestation  of  some  systemic  disturbance. 

The  patient  should  be  cautioned  as  to  the  significance  of  oedema,  and 
whenever  it  appears  the  urine  should  be  carefully  examined.  Tf  the  kidneys 
are  found  to  be  doing  their  work  properly,  the  sweUing  ia  probably  of 
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mechani(-'al  origiD  and  usually  19  not  amenable  to  troaiment,  though  the 
condition  may  be  ninrkedly  benefited  by  restrieting  tlie  moveriifnts  of  the 
pulieut,  or  even  confining  her  to  her  bed.    If  the  urine  be  abnormal,  the 
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condition  is  more  serious,  and  the  woman  sliuuld  be  aubjectcd  to  the  trefttr 
incnt  already  outlined  for  the  toxarnia  of  pregnancy. 

When  the  marked  swelling  about  the  vuWa  is  a  source  of  discomfort  and 
annoyauec,  and  is  not  relieved  by  mi.'dieiaal  treatment,  relief  may  Ik?  given 
by  puncturing  the  most  dependent  portions  of  the  swollen  lubia  and  allow- 
ing the  senini  to  drain  off.  This  slight  operation  sliould  always  be  done 
under  the  strictest  aseptic  precautions,  and  the  labia  aflerwanl  covered 
with  sterile  dressings,  inatiniuch  as  infection  can  readily  occur  and  may  ba 
followt^i  by  serinns  consequences. 

GoUrf. — We  have  already  referred  to  the  slight  enlargement  which  the 
thjToid  frequently  undergoes  during  pregnancy.  Bignami  has  reported 
a  case  which,  in  his  opinion,  proved 'that  pregnancy  occasionally  exert«  & 
pathological  influence  upon  this  gland.  During  his  patient's  first  preg- 
nancy the  thyroid  umh^rwent  considerable  hypertrophy,  but  returned  t*>  its 
normal  size  after  delivery.  The  rnndition  returned  in  the  second  preg- 
nancy, the  enlargement  reaching  such  proportions  that  death  resulted  from 
suffocation. 

lu  rare  instances  pregnancy  appears  to  cause  a  rapid  increase  in  the 
size  of  a  thyroid  tumour,  wliich  had  been  present  befoi-e  its  inception. 
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Ahlfeld,  Albere-Schorberg  and  Meinert  have  reported  cases  in  which  a 
goitre,  which  Imd  prfvioualy  yrown  only  slowly  or  hud  remained  utationary 
in,  size,  became  so  large  during  prcjC^ancy  as  to  render  tracheotomy  or  the 
operative  reraoval  of  the  growth  necessary  in  order  to  prevent  death  from 
suffocation. 

Menial  Ihrtittyernenls  utui  Innamty. — Pregnancy  is  frequently  accom- 
panied by  slight  eniotional  or  mental  disturbances,  many  women  becoming 
very  irritable  at  8ueh  times.  In  rare  instances  the  disturbances  may  be- 
come cmpliaflized  aud  the  patients  nuffer  from  delusions,  and  oecasiniially 
from  actual  insanity.  This  is  ol'teii  a  manifestation  of  auto-iutoxi<;ation, 
which  yields  readily  to  appropriate  treatment,  although  now  and  again  the 
condition  may  eventuate  in  permanent  insanity. 

r  reeal]  nun  patient  who  during  the  later  mnnths  of  pregnancy  suffered 
from  delusions  of  persecution.  At  such  times  large  amounts  of  albumin 
were  present  in  the  urine,  while  the  urea  output  was  greatly  diminished. 
Sweat  baths  were  repeatedly  followed  by  an  immediate  improvement  in 
the  contlition  of  the  urine.  afttT  which  the  mcnliLl  condition  became  nurnial. 
the  delusions  reappearing,  however,  within  a  few  days,  to  again  disappear 
under  the  same  treatment.    Complete  recovery  followed  delivery. 

Bniajratinn  of  fhe  Pthir.  Joints. — Owing  to  the  great  vascularity  incident 
to  pregnancy,  the  various  pelvic  joints  always  show  a  somewhat  increased 
motility.  In  rare  instances,  however,  the  softening  of  the  inlemrticnlar 
cartihige  at  the  symphysis  jiubis  admits  of  such  ahnorTnal  motion  in  the 
Joint  as  to  interfere  stfrioasly  with  the  eomfort  of  the  patient,  who  suffers 
from  intense  dragging  pains  in  the  pelvis  and  lower  abdomen,  while  at  the 
Bnme  time  (be  gait  may  be  so  profounilly  altered  as  to  suggest  the  possible 
prpsenee  of  rcrebral  or  spinal  tnmhlc.  In  sucth  i-asejs  the  application  of  a 
tightly  fitting  bandage  about  the  thighs  is  followed  by  marked  improve- 
ment, though  oecasionally  the  s>Tnpl'tms  are  so  pronounced  that  the  pntient 
is  obliged  to  take  to  her  bed.  Occasionally  the  condition  pnnsists  for  a 
considerable  time  after  childbirth.  The  whole  subject  has  been  studied  in 
detail  by  f'antin  {\S*M). 

Tlmmaioma  of  the  AMnminal  "Walls. — Stoeckel  has  reporfe<l  two  cases 
of  lueumtunm  of  the  abdominal  walls  occurring  during  pregnancy.  In  one 
case  the  tumour  was  situated  in  the  sheath  of  the  right  rectus  muscle  just 
above  the  siTuphysis,  while  in  the  otlier  it  appeared  as  ;i  large  nia-is  in 
the  rigltt  hypogastric  region,  which  was  mistaken  for  the  head  of  tlie  child. 
The  condition  resulted  from  rupture  of  the  inferior  and  superior  epigastric 
artery  respectively. 
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COMPLICATIONS  DUE   TO  DISEASES  AND  ABNORMALITIES  OF 
THE  GENERATIVE   TRACT 

Diseases  of  the  Vnlva  and  Vagina. — Triri-i-ce.— Varicose  veins  sometimes 
apj)eiLr  in  the  lower  part  of  tlif  vagina,  but  ara  more  common  ai-ound  the 
vulvfl,  where  they  may  attain  considerable  proportions  and  give  rise  t<t  a 
sensatinn  of  wi.'ight  and  discomfort.  Treatment  has  practically  no  effect 
Hpon  the  local  conclition.  In  rare  instjinccs  the  varic«s  mny  ruphire  dnring 
preKnancy,  tlHni<,'h  Ihift  accident  ig  more  fr*M]iH'nlly  observed  at  the  time  of 
labour,  when  profuse  aud  wuiK'limes  fatal  Ini'morrliagL'  ximy  result  if  appro- 
priate surgical  treatment  is  not  avnilnbSe. 

fnfhinimnfion  of  liarfhnlin^A  fihin^s. — Infeetinus  micro-or<;:ani!*ms  may 
gjtin  aL'cess  io  HarthoUnV  glamlB  and  give  rise  to  absccsg  formation.  In 
such  cases  the  labinm  majiis  on  the  side  affected  becomes  Bwgllen  and 
painful,  and  on  examination  is  found  to  inclose  a  large  collection  of  pus. 
Mont  oftfn  the  infection  is  gonorrhiual  in  origin,  though  other  bacteria 
are  soiuL-linies  aw-soiiatcd  with  the  gonococcug.  Aside  from  the  jiain  and 
discomfort,  this  complication  is  always  a  possible  source  of  danger  during 
labour  and  the  puerpcrium,  since  it  may  be  the  starting-point  of  a  puerperal 
infection.  For  ihese  reasons,  whenever  a  lalu'al  abscess  develops  during 
pregnancy  it  siumld  be  ojjcned  up  and  dniint-d;  or,  better  still,  Ihc  entire 
pns  sac  should  be  excised. 

lifhTfttum  of  ihf  Vaginnl  Ovtlft. — Tn  muUiparous  women  the  congestion 
incident  to  pregnancy  not  uncnnimonly  causes  the  nnt4?rior  or  posterior 
vaginal  wall  to  protrude  through  the  relaxed  or  torn  outlet  as  a  distinct 
cystocele  or  rectoceic.  This  condition  is  genemlly  associated  with  drag- 
ging pains  in  the  back  and  lower  abdomen,  and  often  interferes  with  loco- 
motion. It  is  not  amenable  to  (reatment  during  pregnancy,  though  the 
symptoms  may  be  temporarily  relieved  by  rest  in  bed. 

Vatjitnlis. — Tliis  complication  has  already  been  considered  in  Chapter 
XXV,  under  the  heading  of  fionorrhtra. 

Co}po-htfpfrpfasia  n/stica. — This  rare  condition,  first  described  by 
Winckel.  is  chiiracterized  by  the  presence  in  the  vaginal  mucosa  of  numerous 
small  cavities  filled  with  clear  1biid  or  gas  and  forming  elevations  upon 
its  surface.  Although  not  amenahle  to  treatment  during  pregnancy,  it 
usually  disappears  soon  after  childbirth.  The  recent  researches  of  Linden- 
thai  render  it  prolmhle  that  the  disease,  in  many  cases  at  least,  is  due  to 
infection  M-ith  B.  lErogeues  capsulatua. 
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Diseases  of  the  Cerrix. — JUndocervu^tM. — Gonorrhocal  infection  of  the 
cerrical  canal  is  frequently  observed  during  pre^iancy,  the  most  prominent 
•yrnptom  being  n  profuse  and  persistent  leucorrhceo.  The  Ireatmeut  has 
already  bcwi  L-onsidorud. 

Carcinoma. — About  once  in  2,000  cases,  according  to  Sarwey,  pregnancy 
is  complitaled  by  carcinoma  of  the  cervix.  It  is  most  common  in  women 
betwefiTi  the  thirtieth  and  forticlh  years  of  life,  two  thirds  of  the  cases 
CQlliitrted  by  Sarwcy  liaviug  oucurrcd  witliin  this  decade,  while  the  young- 
est patient  was  twenty-six  years  old. 

In  the  majority  of  instances,  the  condition  has  existed  before  concep- 
tion, but  may  aiakt-'  its  appi'anuice  during'  pregnancy.  A  bloody,  foul-flmell- 
injf  vaffjual  discharge  is  suggeytive  of  malignant  disease,  but  unfortunately 
the  early  stages  are  often  unaccompanied  b}'  symptoms,  and  may  escape  de- 
tection unless  a  vag:inal  examination  is  made  for  some  other  reason,  and  an 
indurated  and  excavated  ulceration  of  the  cen'ijf  is  discovered. 

Pregnancy  tends  to  bring  about  rapid  growth  and  extension  of  a  pre- 
existing carcinoma.  On  the  other  hand,  the  malignant  disease  influences 
pregniiney  vcrv  unfavourably,  abortion  being  noted  in  30  to  40  per  coat  of 
the  cases.  It  likewise  predisposes  to  the  occurrence  of  placenta  previa,  and 
at  the  time  of  labour  markedly  increases  the  risks  of  infection  or  spon- 
taneous rupture  of  the  uterus.  In  advanced  cases,  the  cervix  may  he  so 
indurated  by  careiuoniatouH  iufdtration  that  dilatation  is  either  impoeaible, 
or  may  be  accompanied  by  profuse  hemorrhage.  In  G03  cases  collected 
by  San^'ey,  the  mortality  at  the  time  of  labour,  or  during  the  puerperium, 
was  43. .1  per  cent,  8  ptT  cent  <if  the  patients  dying  undelivered. 

The  treatment  of  pregnancy  complicated  by  carcinama  of  the  cervix 
differs  acconling  to  the  period  at  which  the  diagnosis  is  made  and  the  extent 
to  which  (he  ilisease  has  progressed.  If  the  condition  is  detected  in  the  first 
half  of  pregnancy  and  the  process  lias  not  extended  beyond  the  cervix, 
immediate  vaginal  hysterectomy  should  be  performed,  Sarwey  having  pc- 
pt>rted  26  such  operations  without  a  death.  On  the  other  luiiid,  if  the  case 
is  inoperable,  gestation  should  be  alU»vcd  to  continue  in  the  inlereHts  of  the 
child. 

In  the  second  half  of  pregnancy  the  choice  of  treatment  Is  ba-ied  upon 
similar  indications,  except  that  the  large  8i7.e  of  the  uterus  materially  com- 
plicates vaginal  hysterectomy.  Ilcncc,  if  a  radical  operation  a])pcars  ad- 
visable, the  uterus  should  he  enjptietl  and  thi-n  removed  tbrougli  the  vagina; 
or  a  la[iarotoniy  may  he  jierformed  luid  tht-  uterus  removed  unopened. 
In  inoperable  cases  pregnancy  should  be  allowed  to  go  on  to  term,  and 
then,  if  spontaneous  delivery  is  out  of  the  question,  Ciesarcan  sectioi 
should  be  performed  in  the  interests  of  the  child.  For  particulars  con- 
ceniing  operative  treatment,  the  reader  is  referred  to  the  articles  of  Sar- 
wey  and  Xoble,  the  latter  having  collected  the  results  obtained  in  16G 
observed  between  the  yearn  !8Sfi  an<l  lft!>(>. 

Sevelopmental  Abnonnalities  of  the  Uterus. — Abnomialilics  in  the  de- 
velopment or  fusion  of  one  or  both  Miillerian  ducts  may  result  in  matforma-i 
tions  which  sometimes  [kis.*ws3  an  obstetrical  significance.  Various  degreea 
of  malformation — from  an  almost  total  absence  of  the  uterus  on  the  one 
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hand  to  its  duplication  on  the  other  (utems  didelphys) — are  encotmtered. 
The  accompanying  diagrams  (Figs.  426  to  431)  give  an  idea  of  the  nature 
of  the  more  imporUmt  varietiee. 

Pregnancy  may  be  associated  with  any  one  of  these  malformatiooB,  pro- 
vided an  orum  be  cast  off  from  the  ovaries  and 
n(i  scriiniH  obstacle  be  opposed  to  the  upward  [m»~ 
eage  of  the  spermatozoa  and  their  subsequent 
union  wdth  it. 

Pregnancy  in  the  Rudimentary  Horn  of  a 
Double  Vierus. — lu  this  couditiuu  the  course  of 
pregnancy  is  exposed  to  serious  modifications. 
We  owe  to  Mauriceau  the  first  description  of  a 
ease  of  this  character,  but  since  his  time  quite  a 
number  of  examples  have  been  reported. 

In  78  per  cent  of  the  S4  cases  collected  from  the  literature  by  Kehrer 
in  1900,  the  prcximal  end  of  the  rudimentary  horn  did  not  communicate 


Fto.  1:16.— DiAoEAX  ow  Utssci 
Ukioorkis  (Kfihrar). 


Fio.  427. — Utzrvb  PuKtno-DiDKtrBTB 
{Kohn»r>. 


Fi».  448— Unmre  Bk-orkib  Dpplbx 
(Kvliror). 


Flo.  43*.— Uirnmi  BwoHin*  8wrc» 
(Kebnr). 


Fio.  430. — Utkhvh  BinoKKis  SruKirm 
(Kohror), 


Fie.  4X1. 


tTrutos  BiciaRHia  Umooixu 
C  Kehrer). 


Dtucs  Bionninii  TTmooLUB  tits 
RriiniKirrABT  Hiiiik  (Kvbrrtr). 


with  the  uterine  cavity,  so  that  in  them  pregnancy  must  have  followed  ex- 
ternal migration  of  the  spermatozoa  or  the  OTiim.    In  the  former  class 
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of  cases  the  spermatozoa  paK8  up  tlironph  the  developed  liorn,  gain  ao- 
cees  to  the  ppjvit:  cavity,  aud  tlieu  fprtilizo  an  nvum,  eithtr  ou  the  sur- 
face of  the  opposite  ovan-  or  within  the  lube  of  the  rudimentary  horn.  In 
the  latter  an  ovum  is  fertilized  in  the  neig^hbourhood  of  the  ovary  of  the 
normal  8ifle,  and  is  then  carriwl  to  the  opposite  tube,  whence  it  gains  acceati 
to  the  rudimentary  horn,  in  which  it  under^es  development. 

The  occurrence  of  pref;:nancy  in  a  rudimentary  horn  is  accompanied  by 
the  develnpnient  of  a  decidua  in  Ihc^  non-pregnant  horn,  as  well  as  hy  a 
niarltti'il  incrdafi!  in  its  »jze.  UnleBS  there  is  free  foinmunication  between 
the  twu  horns,  which  is  but  rarely  the  case,  a  pregnancy  in  this  situation 
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Fill.   Wl PuKllXAHrY    IX    A    Rl-IIIWXKTARY   LkFT  TtSWKII   niiUX.      KlTTRIIKAt.    MlDKATIOM 

ur  Ovum  (Kelljr) 
The  npeeliiwn  U  t)«wim1  lV««n  beliiiid.  To  thft  rlirht  I«  the  weH-developed  uuinw,  whicli,  after 
rvmiKing  Ow  inU^mnl  iw,  ilnviiUw  to  l1i<<  rixht  biJu.  Attn>'Iif<l  li>  tliv  unmu  ix  tliv  riit)il  liilv, 
whk'h  la  nonniil.  The  ovary  ie  of  the  iisnal  nlzc,  and  ul  Il«  inuiT  tmi  lower  ivini'Hi  is  t^ui 
(yirptu  lutouiTi  of  pruiciiaiicv.  BpriinEing  Croni.  tlio  loft  t>i<l«  of  the  uUTa»  at  tho  intiTtial  <»  )a 
a  tuiu><.-uliir  tMLcd  ;  on  Irainiii:  this  to  the  It'll  it  Tnoriw  into  th«  nidimi'DUry  uurinv  )iorn.  On 
tile  podtvrior  nurfm-u  iif  t,hU  Imni  ia  a  Icidr  iilit  rcpnwentiii^  tlie  jHririt  i>f  ruiihiri!.  I*n>lriiililLg 
Oimiiifh  lilt)  ri'Dt  urr  tilaocnltil  rungiiini.  Tlic  lefl  littv  piumk  itiT  rniiii  llu<  oulcr  oMv  n(  llin 
rud  I  III  Ciliary  Itorn.  Tliu  lefl  ovary  W  flntteiitNL  Tlic  linen  nn  tliv  welMuvdnped  iiicrtia  Indl- 
cule  the  «1»  of  tlic  ul«ritiic  cavity.  Th«  line  fc.  c,  J,  e  IndjcatoA  tbo  courw  of  the  loft  MuUerVt 
dm-l.  Ruivrtwti  c  luid  d  tl  ojiitaiiitt  a  luiuan;  whore  ttta  repreMat^d  \>f  dfHU^d  lim-A  ituMiKlnU 
of  a  wild  mawular  lyrd.  * 

is  a  very  serious  oecurrcnoo,  eince  it  usually  eventuates  in  rupture,  which 
maj'  lead  to  the  death  of  the  patient  from  intm-peritoneal  lia'inorrhage. 
This  accident  usually  occurs  within  the  finit  four  rnonlliB,  and  was  noted 
in  87  and  47.0  per  cent  of  the  eases  collected  by  Sanger  and  Kchrer 
Tespectivoly,  in  188-1  and  1900.  The  marked  difference  in  the  percentages 
is  attributable  to  greater  accuracy  in  dingnosi;;  and  innre  fTpfpii'nt  rwourse 
to  operative  interference,  since  the  appearance  of  SangeKs  work,     la  rare 


DEVELOPMENTAL  ABNORMALITIES  OF  THE  UTERUS 


4T1 


cases  prc^aney  may  go  on  to  icnn,  the  fcelus  aftcrvard  being  gnuI^L^^^^ 
eliminated  by  siippTiralive  processes,  or  converted  into  a  ]itIioi«edion. 

Rupluri!  i»  always  attended  by  serious  intra-peri(onp»l  hipniorrhnge, 
wbicli  usually  ends  fatally  if  operative  prot-edurea  are  not  uudcrtaken,  82 
per  cent  of  such  patients  in  Kchrcr's  series  liaving  perished. 

The  existent^e  of  prejjnancy  in  a  rudimentary  horn  can  occasionally  be 
recognised  during  the  early  months,  a  positive  diagnosis  having  been  made 
ia  20  per  cent  of  Kelirer's  caaes.  When  a  tumour  L-or responding  in  size 
t«  the  duration  of  pregnancy  can  be  detected  alongside  of  what  appears 
to  be  the  sligljlly  enlarged  uterus,  this  condition  should  always  be  tliought 
of.  In  dillcrculiatiug  it  from  a  tubal  pregnancy,  it  is  im])))rLant  to  rcmcni- 
ber  that  in  the  former  the  round  ligament  is  felt  coining  olT  from  the  distal 
side  of  the  tuninur  instead  of  from  its  proximal  or  uterine  portion. 

Treatment. — Tf  Ihe  ctmdition  he  diagnt>sticAted,  treatment  consists  in 
promptly  opening  the  abdomen  and  amputating  lliu  prt'pnaut  burn.  Tliia 
operation  was  first  performed  by  Siingcr  in  1884,  and  has  since  been  re- 
peated on  44  occasions,  with  a  mortality  of  1.1.3  per  cent  (Kehrer  and 
Wells).  Too  frequently,  however,  the  first  sugg(>sti(m  of  the  exintiMice  of 
the  abnormality  is  afforded  by  Iht-'  syuiptonis  of  intra-peritoueal  ha'itior- 
rhage,  and  an  operation  is  usually  undertaken  in  the  expectation  of  find- 
ing a  ruptured  extra-uterine  pregnancy. 

Freijnancif  in  f'tcrns  Unirorrun.- — Occasionally  only  one  horn  of  the 
uterus  is  developed,  the  opposite  tube  and  ovary  being  lacking  or  arising 
from  the  lower  portion  of  the  uterus.  In  such  crises  pregnancy  usually 
pursues  an  uneventful  course,  and  the  condition  is  only  accidentally  recng- 
niecd  at  the  autopsy  table. 

Preffnancy  in  Vtenis  liironiis. — When  the  two  horns  of  the  uterus  are 
well  developed,  but  no  connection  exists  between  them,  as  in  uterus 
didelphys.  or  when  they  are  partly  fused,  as  in  the  various  varieties 
of  uterus  bicomis,  pregnauty  may  occur  in  cither  horn.  In  the  very 
rare  instances  in  which  a  twin  pregnancy  if?  obsei-vecl,  the  twn  ova  may 
occupy  the  same  horn,  although  now  and  again  an  ovum  has  been  found 
in  each. 

When  pr<^rni^cv  occurs  in  one  horn  of  a  hieornuate  uterus,  the  other  un- 
dergoes ejTiipathetie  hypertrophy  and  a  distinct  deeidua  is  formed  in  its 
cavity.  Ordinarily  there  is  no  inlerference  with  tht;  course  of  pregmtncy, 
and  spontaneous  labour  may  be  looked  for.  Much  mure  rarcdy  the  non- 
pregnant horn  may  partially  fill  up  the  pelvic  cavity  and  give  rise  to  serious 
dystocia  similar  to  that  produced  by  tumours  of  other  origin.  Nagel  men- 
tions three  eases  in  whicli  labour  could  n<»t  proceed  until  this  structure  bad 
been  pushed  out  of  the  pelvic  canal.  In  two  other  instances — one  reported 
by  Iifihlein  and  one  observed  in  the  Out-Patieut  Department  of  llie  Johns 
Hopkins  Hospital  and  reported  by  BetLman — the  uou-prcgnant  horn  ob- 
structed The  ]>elvic  cavitj'  imd  gave  rise  to  rupture  of  the  uterus.  In  the 
latter  case,  the  condition  was  not  recognised  at  llie  time  of  labour;  the  child 
presented  by  the  breech  and  was  extracted  with  considerable  ditHculiy.  The 
woman  died  thirty-six  hours  later  from  a  subperitoneal  hiemat'ima  following 
an  incomplete  rupture  of  the  uterus,  which  was  clearly  due  to  inipaclion 
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of  the  non-pregnant  horn  in  the  pelvis.  Worth  lias  reported  a  case  in  which 
the  nun- pregnant  honi  bocamo  rctroflexed. 

The  Hia^osis  is  usually  not  made,  as  in  the  majority  of  cases  spon- 
taneous labour  occurH  at  term.  Our  own  patient  liad  jclvcu  birth  to  S  chil- 
dren without  any  suspicion  of  the  existence  of  the  deformity'  having  arisen. 
Sometimes  the  existence  of  a  double  vagina  or  a  douhl«  cervix  puts  one 
on  the  alert.  Tlie  former  may  occur  witli  a  normal  uterus,  whereas  the 
latter  condition  almost  invariably  indicates  the  existence  of  a  double,  or  at 
least  a  bifomuatc,  uterus.  When  there  is  only  a  single  eerviXj  as  in  uterus 
hifornis  tmioollis,  the  condition  alwayi*  t'scapes  ob8t>r\'ation,  unlew*  the 
patient  is  suhjcctc'd  to  examination  at  an  early  period  of  pregnancy,  and  the 
depression  noted  between  the  two  halves  of  the  uterus  gives  a  clew  to  the 
true  state  of  alTairfi. 

Displacements  of  the  Uterus. — Ankftexion. — Slight  degrees  of  ante- 
flexiuu  are  fve<)Ut'ntly  observed  in  the  early  months  of  pregnancy,  hut  are 
usually  without  signilkraiuK*.  In  the  later  months,  partirularly  when  the 
pelvis  is  markpdly  contracted  or  the  abdominal  walls  ore  very  lax,  the  uterus 
may  fall  forward,  the  sagging  being  occasionally  so  marked  that  ihe  fundus 
lies  considerably  bplow  the  lower  margin  of  the  sJ^nphy8is  pubis.  Even 
in  less  marked  instancus  of  the  wj-called  penduhux  ahihnnen^  \.\\v.  patiuit 
may  complain  of  various  annoyances,  more  especially  of  exiiaustion  on 
escertion  and  dragging  paing  in  the  back  and  lower  abdomen.  Mark^  ame- 
lioration frequently  follows  the  wearing  of  a  projjerly  fitting  abdominal 
supporter. 

Anteifrfiion  of  the  pregnant  utenis  is  occasionally  observed  in  p;itionts 
who  have  previously  been  subjected  to  operative  proceilures  for  the  relief 
of  symptoms  incident  to  retroflexion  of  the  uterus,  particularly  after 
vagina!  fixation,  less  frequently  after  an  improperly  performed  venlro- 
fixaLian,  and  now  and  again  after  whortt'ning  of  the  round  ligaments.  'ITie 
condition  is  nccoinpauiod  by  marked  discomfort  during  pregnancy,  and 
at  the  time  of  labour  may  give  rise  to  serions  dvstocia,  which  will  be  con- 
sidered in  Chapter  XXXII. 

RelmdJsphranefit  of  the  Prfiftittrtt  rtcrus. — Uelroflesion  and  retro- 
version of  the  utems  are  frequently  observed  in  nou-pn?gnant  women,  and 
nsually  cause  more  or  less  inconvenience,  though  nocastonaUy  the  con- 
dition may  exist  for  years  without  any  abnormal  manifestation.  Tn  women 
who  have  never  borne  children,  inflammatory  or  other  changes  in  the  endo- 
metrium, resulting  from  circulatorj-  disttirlMineefi  incident  to  the  displace- 
ment, offer  a  serious  obstacle  to  the  oc<;urrence  of  pregnancy.  In  parous 
women,  on  the  other  hand,  this  in^uencc  is  less  pronounced,  but  preg- 
nancy, ^vhen  it  occurs,  is  prone  to  early  interruption,  retroflexion  being 
one  of  the  most  frequent  causes  of  spontaneous  abortion. 

In  the  vast  majority  of  cases  of  pregnancy  comjdicaled  by  retrodi.'iplace- 
ments,  the  uterus  was  already  out  of  place  before  conception;  although,  as 
has  been  pointed  out  by  Keitler  and  others,  the  abnormality  may  arise 
during  gestation. 

Pregnancy  is  more  frequently  complicated  by  retroflexion  than  by  retro- 
version, though  the  latter  usually  gives  rise  to  more  serious  symptoms.    In 
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these  ca8«s  several  cventualitiw  are  possible:  the  displacement  may  undergo 
spontaneous  reduclion  without  any  interruption  to  pre|^tmcy;  abortion 
may  occur;  or,  if  utntlier  takes  place,  iht.'  uterus  may  become  incarcerated 
in  the  pelvic  cavity  and  serious  consequences  follow. 

If  the  tlisplaeed  litems  is  not  adhorent,  gpontaneous  reduction  usually 
occurs  during  tlir  second  or  thinl  nuiiith.  Tliis  is  rcndcrwl  possible  by  an 
eccentric  hypertropliy  of  the  organ,  owin^  to  which  the  luilcrior  wall  be- 
comes more  rapidly  distended  than  the  posterior,  and  emerging  above  the 
superior  strait  eventually  draws  up  tlie  rest  of  the  uterus.  After  the 
fundus  haa  once  passed  thy  prumontury  of  the  sacrum  there  is  no  fear 
of  a  recurrence  of  the  condition.  Moreover,  spontaneous  rt'fluction  is  not 
wholly  out  of  Oie  question,  even  when  adhesions  exist,  since  they  often  be- 
come atrelched  and  occasionally  disappear  without  any  tre-atment.  Retro- 
flexion offers  better  prospects  than  retroversion;  indeed,  as  DUhrssen  and 
Koitler  have  painted  out,  wlien  the  latter  condition  is  marked  spontaneous 
restitution  is  almost  ijiijKissible,  for  the  reason  that  the  cervix  rises  above 
ihc  symphysis  pubis,  while  the  fuadua  is  held  back  by  the  promontoiy  of 
the  sacrum. 

In  a  certain  number  of  eases,  especially  when  the  fundus  is  firmly  ad- 
herent, pniguaiicy  iiiuy  remain  uninterni[iti'd  for  a  lonfj  while.  Thia  pro- 
hmgatioD  is  rendered  possible  by  the  marked  upward  growth  of  the  anterior 
wall  of  the  uterus,  while  the  posterior  wall  retains  its  original  situation 
and  fonns  a  cavity  in 
which  one  pole  of 
the  fiHtus  is  retained.  . 
This  so-called  saccu- 
lation of  thfi  nierttx 
has  been  <lesorilM'd 
in  detail  by  Oldham, 
IXihrasen.  aud  others. 
Owing  to  the  abnor- 
mal [Misition  of  the 
cervix  and  1  he  fact 
that  the  presenting 
part  lies  far  ImjIow  it. 
serious  difficult  ie?^  an- 
to  be  expected  at  the 
lime  of  labour,  which 
will  be  considered  in 
Chapter  XXXTT. 

Abortion  is  com- 
mon in  pregnancies 
complicated  by  re- 
trodisplaremenls.  It 
usually  occurs  in  the 

course  of  the  third  month,  when  the  growing  uterus  pretty  well  fills  the 
pelvic  cavity  and,  becoming  irritated  by  the  pressure  to  which  it  is  sub- 
jected, begins  to  contract,  and  thus  brings  about  the  expulsion  of  the  ovum. 


FiA.  4S3.— SAOainaTioH  »>r  Kin-K«rLBiBii  Pkioxant  TTtrkvi 
(.Oldhnmk 


fn  other  casea  tho  ahoriion  results  fntrn  an  rmlomctrilis  wliirli  mjiy  have 
existed  btfort'  the  onset  of  pregnancy,  or  have  been  produced  by  circulatory 
di8turbance«  incident  to  the  diBplacemout.  This  temunation  is  particularly 
likely  to  ot^cur  wlicti  tii«  sHcniiii  posKcsscs  a  marked  verti<!al  conttavity,  sintM! 
the  projecting  proitioutory  opixjues  a  serious  obstacle  to  s[>outiuie«jus  resti- 
tution. 

If  pregnancy  continues  and  the  displacement  is  not  rednceti  in  the  natu- 
ral course  of  cveuls,  or  as  the  reHult  of  nmnipulationa  on  the  part  of  the 
lihysician,  the  uterus  will  continue  lu  increase  in  size  until  it  completely 
fills  the  pelvic  cavity  and,  being  unable  to  free  itself,  becomes  impacted,  and 
we  have  what  is  known  as  inatrrerafum.  Untoward  effects,  due  to  pressure, 
come  on  sooner  iu  retruversion  tlism  in  rptroflexion,  for  the  reason  that  in 
the  former  the  cervix  compresses  the  lower  portion  of  the  bladder  nt  an 
earlier  period.  Incarceration  i«  nccompanio^l  by  characteristic  symptoms, 
the  woman  complaining  of  pain  in  the  lower  portion  of  the  abdomen  and 
back,  and  disturbances  iu  the  functions  of  the  urethra,  bladder,  and  rectum. 
As  the  pelvis  becomes  more  and  more  filled  by  the  growing  utems,  the  pres- 
sure upon  (he  neck  of  the  bladder  and  urethra  becomes  so  intense  as  to 
cause  retention  of  the  urine  with  consequent  overdistentton.  Wlien  the 
latter  has  reached  a  certain  limit,  the  overstrelcliL'd'viscus  squeezes  out  a 
sitiali  amount  of  urine  at  frequent  intervals,  but  never  empties  itnelf — 
paradoxical  incotilitmnce.     If  the  condition  is  not  soon  relieved,  the  symp- 
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toma  become  more  intense,  cystitis  develops,  the  urine  becomes  blorxly.  and 
eventuallygangreneof  the  bladder  may  result,  necrotic  portions  nf  jta  Lining 
membrane  being  cast  off  and  finally  expelled  through  the  urotlira  with 
intense  erampdike  pains.  In  other  cases  the  weakened  walls  of  the  bladder 
are  unable  to  withstand  the  distention  and  rupture  occurs,  followed  by  a 
fatal  peritonitis. 
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Occaeionally  Ihe  ulciiis  may  undergo  iuflauunatoi-y  cUaugcs  as  the  re* 
suit  of  the  pressure  to  which  it  is  subjected,  and  become  densely  adherent 
to  tlie  surrounding  part*,  whiUt  now  and  a|,'ain  the  organ  may  bo  forced 
th>\iu  and  uut  of  the  pelvic  cavity  and  emerge  througJi  (he  vulva  or  anus. 
Ill  some  cases  the  rectum  is  compressed  to  such  an  extent  that  defeca- 
tion hoooines  irnjio«sibU'.  and  gangrene  results.  Ileus,  however,  has  not  been 
observed. 

Uottsehalk  found  that  the  following  were  the  most  frequent  causes  of 
death  in  67  cases  reported  in  the  literature  up  to  1894: 

I'oritonitU  of  ve«j(uU  origm 17 

Urcmm 16 

Rupture  of  the  blndder 11 

Septk-ffinin  nt  vi-^ical  uri^n 4 

OaiUfTcuo  i)t  Uit)  blinUiur. 8 

A  retrodtspbicement  of  the  pregnant  utenis  should  always  be  sus- 
pected wht'D  a  wuumn  in  tlie  early  moutlis  oL  pregnancy  coinplainii  of  long- 
continued,  frequent,  and  painful  micturition,  especially  if  there  is  a  his- 
tory of  antecedent  uterine  trouble.  TncontlTience  of  urine  during  preg- 
nancy is  a  most  suggestive  sign,  and  always  calls  for  a  thorough  vaginal 
examination.  With  the  bimanual  method,  the  soft  body  of  the  utei-us  will 
be  found  occupying  the  pelvic  cavity,  while  the  cervix  is  forced  up  against 
the  RVTuphysii*  or  Yma  above  it.  acronlitig  ns  one  has  to  deal  with  a  retro- 
flexion or  retroversion.  It  should  be  rfiiiombered  that  a  preguaut  tube 
lying  behind  Ihe  utenis  may  give  somewhat  similar  signs,  and  this  pos- 
sibility slmuld  not  be  nded  out  until  careful  examination  ha'*  shown  that 
the  slightly  enlarged  uterus  does  not  lie  in  front  of  the  soft  mass. 

Tren{mrnt.~]f  the  condition  be  rietected  in  the  first  three  months  of 
pregnancy,  binianuid  reposition  of  the  utems  should  be  attempted,  aided  by 
traction  upon  tlie  cervix  by  means  of  a  tenacuJum  or  bulltit  forceps.  After 
rcposiliou  has  been  cfTL-cled,  a  proijcrly  fitting  Sn^itb-Hodge  pessary  should 
be  introduced.  On  the  other  hand,  if  these  simple  manreuvres  fail,  the 
patient  .•ihnuld  he  left  alone  until  well  on  into  tlit^  thirrl  rnnnth.  in  the 
hope  tliat  spontaneous  reduction  will  still  occur.  If  this  has  not  taken  place 
by  that  time,  a  more  detennined  effort  at  replacement  should  bo  made,  with 
(he  [wticnt  in  tlu*  knee-chest  position.  If  this  proves  urmuecessful,  reduc- 
tion can  usually  be  eflTceted  hy  bimanual  inanipnlationa  under  ana'slhcaia. 

When  dense  adhesions  are  present,  various  procedures  have  been  recom- 
mended— the  forcible  breaking  up  of  the  adhesions  umler  anffisthesia, 
attempts  to  loosen  them  by  means  of  a  succession  of  vaginal  packs,  the 
colpeuryuter.  or  the  "  wateb-spriug  "  pessary,  from  the  use  of  which  Sin- 
clair has  reported  excellent  results. 

{ttmerally  speaking,  theiie  methods  are  not  to  be  recommended,  and  if 
the  uterus  cannot  he  replaced  un^ler  anesthesia,  laparotonty  should  be  per- 
formed and  the  adhesions  separated  under  the  giiidancc  of  the  eye,  as  recom- 
mended by  Mann  and  Fry.  In  one  of  my  cases  tbia  course  was  pursued  with 
most  satisfactory  results. 

On  the  other  hand,  if  symptoms  of  incarceration  supervene,  prompt 


treatment  is  inipcrative.  The  blcuMcr  should  be  immediately  cmpUed. 
This  caimot  always  be  accomplislied  with  the  ordinary  catheter  on  account 
of  the  elongation  nf  tlic  iirtitlira  and  neck  of  the  bladder  resulting  from 
the  dispIaceMient  (Fi^.  434),  so  tliat  in  many  cases  the  male  iu'-trument 
must  be  employed.  Its  introduction  may  often  be  facilitated  by  making 
traction  upon  the  cervix  with  a  tenaculum.  A/ter  the  bladder  has  been 
eiiiptit'd,  atlenipta  should  be  made  to  replace  the  uterus — under  anjRsthe- 
fiia,  if  necessary.  Uut  if  tliis  cannot  be  effected,  most  authora  advise 
emptying  it  immediately,  either  by  riilatinj?  the  cervical  ennal  or  by  punc- 
turing the  corpus  through  the  vag:iiial  vault.  At  present,  liowever,  I  be- 
lieve that  belter  results  will  be  obtained  in  such  cases  by  laparotomy.  This 
operation,  however,  should  never  be  attempted  if  symptoms  of  infection 
or  gaiifjrpne  are  present,  since  the  weakened  and  ne<Totic  bladder  may 
be  injured,  or  dense  ftdheaions  may  be  encountered  which  have  formetl  over 
the  ntenis,  practically  shuttin;?  it  oil  from  the  abdominal  cavity  and  ren- 
dering the  freeing  of  it  almost  impossible.  Under  these  circumstances  the 
nhslctrician  should  content  himself  with  emiitying  the  utems  in  the  most 
rniisen'ative  manner  and  then  rely  upon  palliative  trcMtment. 

Laieral  VisplactmifnH  of  tht  Pregtutnt  UUrus. — Slight  degrees  of  lateral 
displacement  of  the  uterus  during  pregnancy  are  relatively  frequent,  but 
usually  have  no  elTccl  u[>oci  its  course  and  do  not  give  rise  to  Rvrnptoms. 
In  two  cases  reported  by  Lohlein  and  Goltschalk  the  uterus  hud  under- 
gone a  consideralile  degn^e  of  torsion,  its  left  margin  showing  marked  rota- 
tion towards  the  right,  which  in  the  second  case  was  associated  with  retro- 
flexion. 

Pri)}npsr  nf  th«  Pregnant  Vtentg. — Impregnation  in  a  totally  prolapsed 
uterus  is  verj'  rare  on  account  of  the  tlitlieiilties  attending  a  successful 
coitus,  but  if  the  prolapse  is  only  partial  it  is  comparatively  frequent.  In 
such  caftes  the  cervix,  and  occasional  ly  n  portitm  of  the  corpus,  inav  protrude 
to  a  greater  or  lespfcr  extent  from  the  vulva  during  the  early  months,  but 
as  pregnancy  progresses  the  uterus  gradually  rises  \\\)  in  the  pelvis,  and, 
as  soon  as  it  has  passed  beyond  the  superior  strait,  prolapse  is  no  longer 
possible.  On  the  other  han<l.  if  it  retrtins  its  abnormal  position,  symp- 
toms of  incarceration  ajipcar  during  the  third  or  fourth  month,  and  abortion 
is  the  inevitable  result,  there  Iwlng  no  cases  on  record  in  which  pregnane^ 
has  progressed  to  term  with  the  uterus  outside  of  the  body. 

If  there  is  a  tendency  towards  prolapse  during  pregnancy,  the  uterus 
should  be  replaced  and  held  in  popition  hy  a  suitable  pessan,'.  If,  however, 
the  pelvic  floor  be  too  relnxed  to  permit  its  retention,  the  patient  should  be 
kept  in  a  recumbent  position  as  far  as  possible  until  after  the  fourth  month. 
When  the  cervix  reaches  to  or  slightly  protrudes  from  the  vulva,  the  great- 
est cleanliness  is  necessary,  as  several  cases  of  fatal  infection  have  lieen 
reported  as  occurring  even  without  any  internal  examination.  If  the  ulcruB 
lies  outside  of  the  vulva  and  cannot  be  replaced,  it  should  be  promptly 
emptied  of  its  contents. 

When  the  vaginal  outlet  is  markedly  relaxed,  the  congested  anterior  or 
posterior  vaginal  walls  not  infref|uently  prolapse  during  pregnancy,  al- 
though the  uterus  may  still  retain  its  normal  position.    This  condition  may 
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give  rise  to  conRiderable  discomfort  and  interfere  with  locomotion.    It  is 

not  amcnablf  to  treatini'nt  until  after  delivery.    At  the  time  of  labour  these 

structUTL'S   mny    be    forecil 

down  in  front  of  the  prp- 

gentiiig  fwrt  and  interfere 

with    its    dcsci-nt.      Whon 

this    occurs     they    should 

he    t;art.'fully   clcansod  and 

pushed  back  over  it. 

In  rare  instAncf!:^  a  her- 
nial j>rotru«i(Ui  iiiay  occur 
throujLfh  the  vagina,  the 
anterior  or  posterior  wall 
fonning  \mrt  of  the  sac. 
Sucli  a  vnt/iiKt!  ttitfrncele 
may  form  a  tumour  of  con- 
siderable Hize  filled  with  in- 
testines, lliivt  has  col- 
lected 27  instances  from 
the  literaturf.  If  tlu*  c^in- 
dition  occurs  during  \tn>g- 
nnncy.  the  protrusion 
should  l>e  replaced  and  the 
patient  kept  in  the  recuiti- 
bcnt  position.  At  the  time 
of  labour  it  may  seriously 
interfere  with  the  advance 
of  the  hciid.  In  8U<'h  canea 
the  mass  c^kould  be  pushed 
up  if  possible,  and  when 
this    rannot    he    done     it 
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should  be  held  out  of  the  way  as  well  aa  may  be,  and  the  head  delivered 
past  it. 

Hi/pfHrnphir  Ehmijntion  of  Ihf-  Cervir. — An  abnormally  elongated  cervix 
seriously  infiTferes  with  the  arcurrence  of  conc['plii»n,  but,,  a*i  a  rule,  does 
not  complicate  the  course?  of  pregnancy  or  labour.  The  canal  usually  be- 
comes shorter  and  more  dilatable  as  term  is  approached.  In  the  case  of 
a  patient  whom  1  saw  recently,  the  vaginal  portion  of  the  cervix  in  the  early 
months  was  5  centimctrGs  in  lenp;th  and  the  external  os  ])rotruded  from 
the  vulva,  whereas  later  it  had  undergone  marked  softening;  and  become 
reduced  to  normal  ditnensioiis.  so  that  hibour  occurred  spout aneou sly. 

Attitc  (Edema  vf  the  Ctrrix. — In  vcrv  roru  inatances,  and  usually  without 
apparent  cause,  the  cervix,  particularly  its  anterior  lip,  may  become  acutely 
(DdematoiiR  and  attain  such  proportions  as  to  protnide  from  the  ^n]lva. 
This  condition  has  been  exhaustively  considered  by  Oeyl  in  a  recent  publi- 
cation. 

Hrrnin. — Pregnancy  occurring  in  women  suffering  from  inguinal  hernia 
is  not  intluenced  by  the  condition,  although,  owing  to  the  increased  intra- 
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abdominal  prcssare,  the  previous  defect  iriny  becnme  ap^ravaipil.  Gener- 
ally speaking,  the  hernia  should  be  treated  paiUatlTely  by  reat  and  the  use 
of  a  trusB,  operative  treatuieut  being  deferred  until  after  delivery. 

Very  exceptionally,  the  iitenis  may  form  part  of  the  contenU  of  an 
inguinal  hernia,  and,  indeed,  several  cnsea  are  on  record  in  vhich  concep- 
tion ha«  occurred  imder  puoh  cirfumeliiuees.  Full  literature  upon  the  sub- 
jecl  will  be  found  in  the  articles  of  Adams  and  blisenhart,  the  latter  havinf? 
reported  a  case  in  which  one  horn  of  a  five-nionthg'  pregnant  hicornuate 
utei-us  occupied  thn  ri},'hl  inguinal  canal. 

UmbiUcal  hernia  are  fre<iuently  noted  during  prcffnancy,  but  arc  usu- 
ally -rithout  eifect  upon  the  condition.  During  the  early  months  the 
uterus  18  not  in  the  neighbourhood  of  the  hernial  opening,  while  later,  when 
the  fuuduii  rL-uchcs  itj^  level,  it  is  usually  too  lar>fc  to  gain  access  tu  it.  In 
exceptional  cbrof,  however,  when  the  abdomen  is  markedly  pcudnlous,  such 
an  occurrence  is  not  beyond  tlie  range  of  possibility,  and  several  such  in- 
etancea  are  on,  record.    Much  more  common  are  the  cases  in  which  the 

cicatrix  of  an  abdom- 
inal incision  yields  to 
the  iuLreased  intra-ab- 
il'iiainal  pressure  inci- 
ili'nt  to  pregnancy, 
;L[\d  alim^  the  linea 
alba  is  funned  a  hernia 
into  which  the  prog- 
Tiiiiit  uterus  often 
makes  its  way,  being 
then  Covered  merely 
by  a  thin  layer  of 
skin,  faiicia,  and  peri- 
toneum. 

A  similar  condi- 
tion is  occasionally  ob- 
served in  women  suf- 
feriap  from  marked 
'^ifi.Haf:is  of  the  rfHi 
jnitsclts.  Fi^.  4.37  rep- 
resents a  patient  in 
\»  horn  a  hernia  of  this 
kind  occurred  sudden- 
ly during  labour.  Or- 
dinarily, such  hcrnife 
Imve  no  effect  upon 
pregnancy,  although 
they  may  add  marked- 
ly to  the  discomfort  of 
the  patient.  Temporary  relief  is  frequently  obtained  by  holding  the  utcnu 
in  its  normal  position  by  a  properly  fitting  bandage.  At  the  time  of  labour, 
owing  to  the  loss  of  muscular  tons  in  the  abdominal  walls,  the  second 
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DiMftie*  of  the  Decidua.— In  non-prepnant  women  the  cn<lonietri\nn  is 
frequeptly  the  sciit  nf  li'sioTi!*  wiiicli  nrc  jirriniiu'il  lop'tfuT  cliiUL-allv  xuhKt 
the  gcnenil  hcJidin^  uf  nulomrfrUis.  Ciintfiil  hi«toln^ii'ii|  examination 
bUows,  however,  thttt  tla-  term  is  usimily  a  misuouuT,  as  the  cliangos  are  ifen- 
erally  trophic  rather  than  inflanimntory  in  character.  The  mosl  inijiortant 
v-arieiies  (irc: 

ITyperplastic  endometritis — gRnem!  hyperplaaia,  localized  h^'pcrplasia, 
polypoid  gTowthf4. 

Glandular  endometritis — glandular  hyperplasia. 

Interstittfll  cnrlnmetritis — general  hypopla-sia. 

Acutf  and  Ruliaeute  endoniciritis^ — infhimniatory  ehangpfl. 

Theac  conditions  are  prototypes  of  more  or  loiw  similar  lesions  occur- 
ring in  the  decidua,  except,  of  eoiirse,  that  the  latter  arc  modified  by  the 
histolojrical  oharacteriRtiefi  incident  to  pregnancy. 

In  the  vast  majority  of  cH.'^eR,  a»  wap  first  pointed  out  by  Veil,  the 
decidual  alTcction  represents  the  extension  of  a  lesion  already  existing  at 
the  time  of  prpgnancy.  conception  occurring  in  a  uterus  alTected  by  one 
of  the  various  forms  of  so-called  pndometritia.  Tn  rare  caseiij  however,  it 
may  be  primary. 

It  is  gpnerally  believed  that  endometritis  is  almost  necessarily  afwiciated 
with  sterility,  the  abnormal  secretion  of  the  uterine  glands  interfering 
with  impregnation,  ami.  tven  if  conception  occurs,  the  diseased  mucosa  does 
not  offer  a  favourable  nidus  for  the  implantation  of  the  ovum.    Certainly 
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this  belief  is  jastificd  in  any  marked  pradc  of  the  affection^  and  every 
physician  can  recall  instances  in  which  the  patient  remained  sterile  until 
appropriHte  treatment  had  restored  the  endotnetriuin  to  ita  normal  condi* 
tion.  On  the  other  hand,  slight  degrees  of  endometritis  do  not,  as  a  rule, 
interfere  with  conception. 

Diffuse  Thicl'tning  of  Vie  Decidua. — llegar,  KaUenhacli,  Kaschewarowa, 
and  others  hare  describctl  a  general  h^-perjihuia  of  the  decidua,  in  which 
the  membrane,  instead  of  becoming  thinner,  as  is  generally  the  case  after 
the  first  few  months,  assumee  nnusual  proportiona.  The  comlition  fre- 
quently reaulti)  in  abortion,  a^  a  large  part  of  the  nutritive  material 
intended  for  the  fcctus  is  diverted  to  nouriahing  the  decidua.     After 

abortion  or  labour^  a  thick- 
ened decidua  may  cautw  aV>- 
moriuarities  in  the  aeparatiou. 
of  the  placenta. 

fMcalUed  Thickening  of 
the  Deeuiua  {Decidua  polp- 
posa). — In  thifl  affection  the 
entire  dccidim  is  somewhat 
thickened,  but  its  character- 
istic feature  consinta  in  the 
projeetion  of  irregularly 
shaped,  knob -like  masses 
from  the  inner  mirface.  Vir- 
chow  first  described  this  con- 
dition Bs  decidua  tuberosa  or 
polyjwsa,  and  considered  it 
to  be  syphilitic  in  origin, 
which,  however,  is  not  always 
the  case.  Ahlfeld  states  that 
it  i»  frequently  nlHM'rved, 
whereas  Bulius  holds  that  it 
occurs  but  rnrely.  Perional- 
ly  I  have  never  met  with  an 
instance. 

Glandular  Iff/perplaMa  of 
the  Deci/Iua  (Ktnlomelritis  d«- 
cidua      fflanduhtris).  - —  Occa- 

Fia.  «8.-D«.,.pi  *  i'..Lrr..i,A  (Buiiua).  sbnatly   marked   h>7ierplasia 

■  of  the  glandular  stniclurps  of 
I  the  decidua  is  present,  and  is  usually  associated  with  persistence  of  the 
W  glandular  ducts.  This  affection  commonly  manifests  itself  by  a  profuse  se- 
I  cretion  of  clear  tluid.  which  may  dribble  away  as  rapidly  as  it  is  produced,  or 
^^  be  retained  in  the  uterus  lo  be  suddenly  discharged  in  large  quantities  at 
^^L  rariable  intervals — h/drorrhtrft  fjrnndanim.  The  amount  of  fluid  expelled 
^^^  varies  considerably,  though  Ahlfeld  has  reported  a  case  in  which  it  ex- 
I  ceeded  500  cubic  ceutiuietrcs  on  several  occasions.     This  condition  pre- 

■  eludes  the  fusion  of  the  decidua  vera  and  reflcxa,  and  theoretically  the 
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secretion  should  eease  during  tlie  third  or  fourth  month.  In  the  occasional 
instances,  howerer,  in  which  it  continues  throu;;hout  pregnancy,  it  must  be 
assumed  that  fusion  of  these  structures  has  failed  to  occur. 

During  the  last  few  years  considerable  discussion  has  arisen  concem- 
ing  the  nature  of  hydrorrhoea  gravidarum.  Stoeckel,  Reifferscheid,  and 
others  believe  that  it  does  not 
result  from  changes  in  the  de- 
ciduu,  but  is  simply  due  to 
premature  rupture  of  the  mem- 
branes imil  the  Pi«!ape  of  the 
liquor  aniiiii,  wltich  is  nut  fol- 
lowed by  the  immediate  temii- 
natinn  of  pr^gnanry.  Van  der 
Hoeven  inclines  to  the  older 
yirw,  and  bases  his  belief  upon 
the  analysis  of  specimens  of 
the  fluid  expelled,  which  dif- 
fers from  the  liquor  aninii  in 
having  a  lower  specific  gravity  and  in  not  containing  albuminous  mate- 
rials or  urinarj-  cfinstitnentf. 

In  rarL-  cases  (he  opeuiugs  of  the  uterine  glands  may  become  occluded, 
small  refention  cysts  being  formed  which  project  from  the  surface  of  the 
di'f  idua.  giving  it  a  nodnlaU'd  appt'srance.  The  afTcction  lias  been  described 
by  Hegar  and  Breus  aa  tmlomclritis  cystica. 

Atrophic  Endomelntin  deridua. — Under  this  heading  Hegar,  Alilfeld, 
and  others  have  described  a  disease  in  whirb  large  portions  of  the  decidua 
vera  and  serotina  undergo  atrophic  changes  similar  to  those  which  occur 
normally  in  the  portions  corresponding  to  the  lateral  margins  of  the  uterus. 
They  otfer  no  suggestion  as  to  its  letiology.  but  consider  that  it  interferes 
with  the  nutrition  of  the  ovum  and  is  a  frequent  causc  of  alwrtion. 

Arvle  Endtiine Iritis  deridua. — Acntc  iuflunimatory  lesions  of  the  de- 
cidua not  infre([uently  follow  attempts  at  criminal  abortion,  though  now 
and  apiin  they  may  occur  without  such  a  history,  cases  having  been  re- 
ported by  Donat.  Emanuel  and  Wittkowaky,  and  others,  Kcfereuce  has 
already  been  made  to  the  lesions  of  the  pndometrium  which  arc  sometimes 
associated  with  the  acute  infectious  diseases. 

Tn  one  of  Emanuel's  two  cases  bacilli  were  obtained  in  pure  culture 
and  were  likewise  present  in  the  sections,  while  in  the  other  cultures  were 
not  made,  but  cocci  were  demonatrateil  in  the  tissues.  In  nnt*  instance  I 
was  able  to  demnnstratc  the  presence  of  cocci  in  sections,  but  unfortunately 
failed  to  make  cultures  before  placing  the  specimens  in  the  lianlcuing 
fluid.  Tliesc  observations  prove  beyond  doubt  the  bacterial  origin  of  the 
lesions,  and  it  is  probable  that  future  investigations  will  show  that  such 
conditions  are  not  uncommon. 

I  have  also  observed  several  eases  in  which  the  decidua  presented  the 
characteristic  features  of  acute  inflammation,  the  vera  and  serotina  being 
thickened  and  their  external  surface  covered  with  a  yellowish  purulent 
exudate.    Under  the  microscope  the  tissue  was  found  to  be  infiltrated  with 
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leucocytes,  and  presented  the  typical  picture  of  acute  inflammation,  with 
here  and  there  areaa  uf  neci-osis.    More  commonly,  however,  tlie  changes 
are  less  luarkod,  and  only  a  few  leucocytes  are  seen  lying  between  the  de-' 
cidiial  cells. 

Xfaslowsky  and  Niiumaiin  have  been  able  to  demonstrate  the  presence  of 
gonococci  in  several  cases  of  acute  inflammation  of  the  decidoa;  it  is 
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probable  Ihnt  such  conditions  are  not  uncommon,  and  would  serve  lo  ex- 
plain the  origin  of  not  a  few  eases  of  abortion. 

The  various  forms  of  endometritis  decidiiji  complicating  prejniancy  are 
the  most  important  factors  in  the  causation  of  spontaneous  abortion,  and 
the  exi»»l<!ncp  of  some  one  of  Ihom  should  be  susjjCLtod  whunever  the  patient 
complains  of  a  sensation  of  woigbt  in  the  lower  abdomen  associated  with  a 
slightly  blood-sta.ined  or  dirty  brownish  discharge,  particularly  when  there 
is  a  history  of  gonorrhteal  infection  or  repeated  abortions. 

It  is  permissible  to  assume  that  such  conditions,  i>articularly  the  hyper- 
plastic forms,  sometimes  seriously  interfere  with  the  mechanism  of  the 
third  stage  of  labour,  owing  to  the  abnonnal  consistency  of  the  decidna  and 
the  consequent  difliculty  experienced  in  its  separation. 

Endometritis  is  not  anienable  to  treatment  during  pregnancy.  Should 
the  pationt  present  the  sligbtost  sign  of  its  pxislence  after  abortion  or 
childbirth,  appn>priate  measures  should  at  once  be  ijusiituted,  since  the 
condition  frequently  persists  to  a  slight  degree,  and  may  become  seriously 
ag^avatwl  in  a  subsequent  pregnancy. 

Meiritif. — TJnleas  it  results  from  infection,  meti-itis  is  a  very  rare  com- 
plication of  pregnnncy.  and  when  it  exists  was  usually  present  before  con- 
ception. Tt  predisposes  to  abortion  and  is  not  amenable  to  treatment  dur- 
ing pregnancy. 

I'fri'Vtfritie  Inpammafim. — MHien  pregnancy  occurs  lu  women  suffer- 
ing from  peri-nterine  inflammalion,  considerable  discomfort  may  result 
from  the  stretching  of  old  adhesions.     Not  uncommonlv  abortion  results. 
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Now  and  again  the  inflammatory  changes  undergo  exacerbation  during 
pregnancy,  and  may  eventuate  in  abscega  formation,  which  is  accompanied 
by  the  usual  symptoma  of  pelvic  peritonitis.  Very  exceptionally  rupture 
may  occur  and  give  rise  to  acute  peritonitis,  which  usually  ends  fatally 
unless  apjiropriate  operative  meaiiures  are  promptly  undertaken. 

Fret/rtaiicy  ctjmplicaled  by  Tumours. — Pregnancy  is  occasionally  compli- 
cated by  the  presence  of  ovarian  or  uterine  tumours.  Altliough,  as  a  nile, 
they  do  not  materially  affect  its  course,  they  frequently  ofTer  a  marked 
obstacle  to  labour,  and  will  therefore  be  considered  in  detail  in  Chapter 
XXXII. 
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CHAPTER  XXVm 
DISEASES  AND  AByORMALlTIES  OF  THE  OVVM 

Any  portion  of  the  ovum — chorion,  amnion,  placenta,  or  fcetns — may 
be  the  seat  of  disoase,  or  may  present  abnormalities.  In  many  instances  the 
niorbi*!  process  is  liniitci]  lo  a  single  purtiou,  while  in  others  a  lai*t'e  part, 
or  even  the  ovum  os  a  whole,  may  bo  implicated.  According^ly.  we  ehall 
take  up  guc'cefwively  those  lesions  or  abnoniiulities  which  are  limited  to 
the  chorion,  amnion,  or  placenta;  next,  those  in  which  the  entire  o\'um,  and 
finally  those  in  which  the  foetus  alone  is  affected. 

Diseases  of  the  Chorion. — TTifdatidiform  Mok. — In  this  condition,  also 
known  a^i  vcsicoliU'  uiolcj  C3*stic  degeneration  of  the  chorion,  or  m^"xoma 
chorii,  the  ter- 
minal extremiti<?s 
of  the  chorionic 
villi  are  convcrtwi 
into  transparent 
vesicles  with  clear, 
viscid  contents. 
'I'hese  vary  in  size 
from  minute  bod- 
ies a  few  milli- 
metres in  diame- 
ter to  cystic  sirue- 
tures  the  size  of 
hazel  -  nuts,  and 
hang  iu  clusten^ 
from  the  villous 
stems,  to  which 
they  are  connect- 
ed by  thin  pedi- 
cles, giving  lo  tlic 
external  surface  of 
the  chorion  a 
grape-like  appear- 
ance. The  formation  may  involve  the  entire  peripliery  of  the  membrane, 
but  more  frequently  is  limited  to  portions  nf  it. 

It  is  |?enerftlly  stated  that  the  condition  was  first  described  by  Rchenck 
Ton  Grafenberg  in  15(i5,  but  Kosamann  has  pointed  out  Dial  ^^tius,  of 
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Amida,  in  the  early  part  of  the  sixth  centniy,  wrote  intelligently  about 
an  hydatiJiform  nio5e,  although  he  had  no  clear  idea  of  its  nature. 

Owing  to  itfi  peculiar  appearance  and  the  fact  that  it  frequently  con- 
tained no  trace  of  a  fictus,  the  hydatidiforra  mote  was  a  source  of  not  a  little 
speculation  to  the  early  writers  upon  medicine,  and  all  sorts  of  theories  were 
aiU-anced  concerning  ita  origin.  As  the  nanu;  implies,  the  condition  was 
long  considered  to  be  analogous  to  the  hydatid  cysts  observed  in  other  parts 
of  the  body,  Goezo,  PercVj  and  others  believing  that  the  vesicles  aintained 
wonn-like  stnictiires.  T)e  Graaf  hekl  that  the  vi'Steks  were  mature  ova, 
while  some  authors  thought  that  each  represented  on  early  pregnancy.    It 
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is  probable  that  many  of  the  extraordinary  cases  of  multiple  gemtaiion  re- 
corded in  the  early  literature,  such  as  that  of  the  Countess  Hagenau,  who 
was  iH'lieved  to  have  given  birth  to  365  embryos  at  a  single  labour,  were 
really  instances  of  liy<3atidiform  mole. 

The  true  nature  of  the  affection  was  first  recognised  by  Vclpeau  and 
^Todanie  Boivin  in  1827,  and  since  then  it  has  been  universally  admitted  to 
be  a  discafie  of  the  chorion,  tfumerous  theories  were  advanced  as  to  the 
nature  of  the  lesion,  until  Virchow  in  1853  stated  thnt  the  prneef^w  was 
CBBentially  a  myxomatous  degeneration  of  the  connective  tissue  of  the 
chorionic  villi,  and  designated  it  as  mt/xoma  cJutrii.    This  view  obtained  im- 


mediate  acceptance  and  held  Us  ground  until  1895,  when  Jllardiaud  demon- 
strated  that  the  essential  featiiro  of  the  affection  was,  to  be  found  not  so 
mucli  in  the  stroma  as  in  the  epithelial  co?eriag  iifJhe  villi.  He  showed 
that  hoth  the  syncvtium  and  Laughuns^ii  layer  of  cells  underwent  profuBe 
and  irregnlar  prolifei'ation,  penetrating  Nitabuch's  fibrin  layer  and  making 
their  way  into  the  depths  of  the  deciJua,  and  not  infrequently  into  the 
uterine  musculature  as  well.  At  the  Banie  time  the  blooO -vessels  of  the  ter- 
minal villi  diaapp cared  and  the  stroma  (Icgtneratud,  so  that  in  advanced 
cases  its  nuclei  failed  to  take  up  the  usual  histological  stains  and  the  eeUs 
presented  a  necrotic  appearance.  Moreover,  inasmuch  as  the  Huid  contents 
of  the  vesicles  failed  to  give  the  characteristic  reaction  for  mucin,  llar- 
chand  felt  justified  in  attributing  thera  to  teilema. 

This  work  obtained  almost  immediate  acceptance,  and  was  promptly 
confirnidl  by  many  investigators,  among  whom  Neumann,  Fraenkcl^  Pick, 
Ouvry,  Srhwiil),  an<l  Van  der  Kotiven  may  he  mentioned.  Fig.  442  repre- 
sents a  section  through  the  most  recent  one  of  the  four  specimens  which  I 
have  examined,  all  of  which  abundantly  confirm  Marchand's  view. 

With  the  discovery  that  the  so-called  deciduoma  maligtium  resulted  from 
a  uialiguauL  proliferation  of  the  epithdial  elements  of  the  chorion,  and 
particnlarly  that  it  was  preceded  in  from  one  third  to  one  half  of  the  record- 
ed cases  by  the  expulsion  of  an  hydatidiform  mole,  great  inlerest  arose 
as  to  the  nature  of  Ihe  latter  condition  and  the  relation  whiclk  it  bore  to 
the  production  of  the  fonner.  The  similarity  in  the  mici-oacopic  structure 
of  the  two  pathological  processes  made  it  apparent  that  there  must  be  a 
genetic  relationship  between  them,  and  the  question  arose  whether  it  ex- 
isted in  all  coses. 

Neumann,  in  1897,  held  that  it  was  possible  to  differentiate  between 
two  forms  of  hydatidiform  mole-^malignant  and  benign — one  of  which 
wiis  Rnd-the  other  was  not  followed  by  the  development  of  a  declduoma 
maliguuni.  He  considt^red  that  in  the  former  the  proliferating  epit!ielium 
invaded  the  stroma,  while  in  the  latter  it  was  limited  to  the  periphery  of 
the  villus.  Pick  likewise  believes  that  there  are  two  forms  of  mole  which 
are  very  difficult  to  separate,  inasmuch  as  he  thinks  that  in  the  early  stages, 
at  least,  the  difference  is  biological  rather  than  histological.  On  the  otlier 
band,  Van  der  IToeven  believes  that  nil  moles  are  essentially  malignant,  and 
that  the  development  of  a  drcidunma  depends  upon  the  completeness  with 
which  the  original  growth  has  been  L»x]3cned  from  the  uterus. 

Camntion. — Virchow  and  Vcit  agree  that  the  development  of  the  con- 
dition is  depenilent  upon  rndninetritic  changes.  Marehand  and  most  reoenf 
writers,  however,  bold  that  such  changes  are  secondary.  At  the  1901  nioet- 
ing  of  the  flcrman  OjTiirc'o logical  Congress.  Aichel  stated  that  he  had  been 
able  to  produce  the  condition  eyperimentally  in  dogs  by  destroying  the  ves- 
sels going  to  the  decidua,  and  thereby  interfering  ivitb  the  nutrition  of 
the  chorionic  villi.  Tlis  experiments  were  very  briefly  reported,  aud  until 
satisfactorv'  and  conclusive  evidence  of  their  correetness  is  adduced  they 
should  be  received  with  caution.  On  the  other  hand,  it  is  not  unlikely  that 
in  many  cases,  at  least,  the  process  originates  f>rimarily  in  the  ovimi,  plausi- 
bility being  lent  to  such  a  view  by  the  fact  that  in  rare  cases  of  twin  preg- 


nancy  one  ovum  may  ^e  perfectly  nnmiii!,  wliile  the  other  preaenU  the  leaion 
in  question.  It  in  liunlly  probable,  if  the  i."n(!ometriuiii  were  the  primary 
(::auee,  that  the  trhanges  nould  be  limited  to  one  oviim.  A  charaeteristic 
case  of  this  kind  h»s  been  reported  by  Kahn-Benzinger. 

Clinical  lliMory. — Hydalidiform  mole  is  a  rare  disease,  occurring,  ac- 
cnrdin^  to  Madame  Boivin,  onee  in  20,000  cases.  On  the  other  hand,  the 
recent  staticlies  of  Williainsou  would  indicate  that  it  may  be  foiiml  almnl 
once  in  s;,40U  cases.  Tt  may  wTur  at  any  period  of  reproductive  life,  but 
is  particularly  frequent  in  the  third  decade,  havinie  been  noted  between 
the  tWL'ntictli  and  thirtieth  years  in  41  and  'M  per  cent  of  the  cases  col- 
lected bv  Dorland  and  Kelircr  respectivclv.  It  likewise  appears  with  com- 
parative frtfpicucy  after  the  fortieth  year — in  16  and  2^  per  cent  of  the 
cases,  according  to  the  same  author. 

The  process  visually  comes  on  early  in  pregnancy,  rarely  making  its 
appearance  after  llic  third  month.  When  It  ilevelops  comparatively  late  it 
does  not  implicate  the  entire  eborjon;  but  whenever  a  considerable  portion 
of  the  membrane  in  involved,  atrophic  changes  afTecting  the  f<rtuB  are  con- 
stantly found,  and  tlie  development  of  the  latter  \»  materially  influenced 
even  wht'ii  the  disease  is  relatively  mild  in  character.  In  the  former  class 
of  cases  the  fretus  dies  at  an  eariy  period,  and  often  undergoes  complete  dis- 
solution, all  trace  of  it  disappearing  except  the  maternal  end  of  the  nmhili- 
ca!  cord.  Aa  the  chorionic  villi  are  nourialied  by  the  maternal  blood,  the 
condition  may  persist  after  the  death  of  the  foetus,  and  the  growth  attain 
oonsiderable  proportions,  though  spontaneous  expulsion  usually  occurs 
before  the  sixth  month. 

The  clinical  history  is  very  characteristic.  The  nterus  enlarges  much 
more  rapidly  than  usual,  so  that  the  fundus  is  often  found  at  the  level  of 
or  above  the  umbilicus  in  a  woman  who  gives  a  histor\*  of  being  only  three 
or  four  mniitbs  pi-egnaut.  After  a  longer  or  shorter  period  more  or  less 
profuse  hfcmorrhage  occurs,  which  persists  until  the  mole  is  cast  off  spon- 
taneously or  removed  by  the  physician. 

In  a  small  number  of  eases,  the  hypertrophic  villi  Invade  the  uierine 
wall,  following  the  course  of  venous  channels.  This  happens  in  what  is 
known  as  the  destructive  mole,  characteristic  examples  of  which  have  been 
reported  by  Krieger,  Vulkniann,  Jarotsky,  and  Waldeyer.  Now  and  again 
the  growth  reaches  the  peritoneal  surface  of  tlie  uterus  and  gives  rise  to 
perforation,  followed  by  fatal  inlra-pcritoneal  hremorrhagc.  This  compli- 
cation  WHS  observed  by  Wiltnn.  Madanu'  Hoivin,  Oiivry,  and  others. 

In  rare  instances,  at  varying  periods  after  the  expulsion  of  the  mole, 
small  purjjlish  or  re<hlish  tumours  appear  in  the  vagina  or  about  the  vulva. 
On  microscopic  examination,  after  excision,  these  are  found  to  Cfmsist  for 
the  most  part  of  blood,  through  which  are  scattered  dropsical  villi  show- 
ing the  characteristic  epithelial  chnnges.  In  a  number  of  caws  recorded 
the  uterus  was  perfectly  normal,  and  complete  excision  of  the  nodule  was 
followed  by  permanent  recovery.  The  question  has  accordingly  arisen 
whether  such  tumours  represent  meta.-it«seR  from  a  deeiduoma  malignum  or 
a  malignant  hydatidiform  mole,  or  whether  they  are  merely  duo  to  the 
accidental  transportation  of  particles  of  a  benign  growth.    Neumann  and 
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Schmidt  take  the  former,  while  Pick  and  Schlagenhauser  incline  to  the 
latter  view.  The  nbsen-ntions  of  Voit.  Poten.  anil  rny'i'lf.  eoncrrniiig  the 
transportation  of  villi  in  normiil  pre^ancy,  lend  a  ct-Ttain  prolialiility  to 
the  latter  theory,  although  thy  question  must  remain  to  be  settled  by  future 
in  vest  igat  ions  (see  Vig.  <ilO). 

Aside  fram  the  possibility  of  the  devplopment  of  a  decidiioma  nialig- 
auin,  the  hydatidifurm  mole  is  a  sltIous  afTcL-liou,  siuL-e  Dorland  noted 
an  immetliate  mortality  in  10  per  cent  of  the  tOO  instances  wliich  he  col- 
lected from  the  literature,  death  being  due  to  hemorrhage  at  the  time  of 
operation  in  3  per  cent,  to  perforation  of  the  uterus  in  2  per  cent,  and  to 
infection  in  5  per  cent  of  the  cases. 

Diagnosig. — Hydatidifonn  mole  should  always  be  suspected  when  htcm- 
orrhagc  occurw  in  a  patient  whoi*e  utpnis  is  consiclorabJv  larger  than  it 
ghould  be  for  the  duration  of  pregnancy,  thuugh  in  uol  a  Iw  vauvs  similar 
ejTTiptoms  are  noted  in  hydramnios.  A  positive  diagnosis  may  be  made 
when  one  finds  one  or  more  vesicles  in  the  uterine  discharges,  or  when  the 
finger  introduced  through  the  cervical  canal  is  able  to  palpate  the  charac- 
teristic grapc-Ukc  masses. 

Trr(ifnifnt.—Ovf\ng  to  its  inherent  danger,  but  especially  to  the  pos- 
sible subsequent  development  of  a  deeiduoma  nuilignuni,  the  uterus  should 
be  emptied  as  »ooii  as  a  positive  diagnosis  is  luude.  By  means  of  a  gatize 
pack  or  a  steel  dilator,  the  een"ix  should  be  dilated  sutlieiently  to  admit 
two  fingers,  with  wliicb  the  growth  is  peeled  off  from  the  uterine  wall  and 
tlien  removed.  Care  slmuld  be  taken  that  the  manipulations  are  made  as 
gently  as  possible  in  order  to  avoid  a  possible  perforation  of  the  uterus, 
whose  walls  are  likely  to  have  been  weakened  by  the  inva-tion  of  the  growth. 
After  removal  of  ilie  mtde,  the  uterine  cavity  should  onre  more  be  explored 
to  itiake  sure  that  it  is  thorougblv  empty. 

Ever)'  woman  who  has  suffered  from  a  hydatidifonn  mole  should  be  care- 
fully watched  for  the  next  few  months,  and  if  hemorrhage  makes  its  ap- 
pearance the  interior  of  the  uterus  should  be  palpated,  Ti\'lienever  a  small 
nodular  growth  is  present  it  should  be  removed  and  subjected  to  microscopic 
examination;  and  if  the  chnraeteristlc  les^ions  of  decidimma  are  found  to 
be  present  immediate  hyatereclomy  is  imperative,  in  the  hope  nf  avoiding 
metastases.  On  the  other  hand,  ae  has  already  been  pointed  out.  vaginal  or 
vulval  metastases  occasionally  occur  \rithout  any  apparent  involvement  of 
the  utenis.  Under  sueh  circumstances  they  should  be  excised,  but  the 
utenis  left  in  place,  as  the  history  of  similar  cases  shows  that  the  majority 
of  the  patients  recover  permanently. 

Becidnoma  Kalignam.  ChorioniQ  Epithelioma. — The  term  deciduoma 
malignum  was  applied  by  Silnger  to  a  very  malignant  variety  of  uterine 
tumour  which  develops  after  a  full-term  labour,  abortion,  or  hydatidifonn 
mole,  and  in  rare  instances  before  the  last  is  expelled  from  the  uterus. 
Strictly  speaking,  this  subject  should  be  ennsidered  in  the  section  upon  the 
pathology  of  tlie  puerperium,  but  owing  to  the  frequent  genetic  relationship 
of  this  tumour  to  the  hydntidiform  mole,  it  is  host  considered  in  this  place. 

The  nature  of  the  growth  has  given  rise  to  a  great  deal  of  discussion, 
and  various  appellations  have  been  suggested  for  it,  the  most  important 
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hainf!  sarcoma  deciduo-cellulare,  chorio-cpitholioma,  syncytioma  malignum, 
and  carcinoma  Bracytiale. 

Siingcr  read  his  lirst  paper  upon  the  subject  l)cfore  the  German  Gyn»- 
cologit-al  Society  in  18J>2,  and  based  his  report  upon  the  following  case:  A 
woman,  twenty-three  years  of  age,  aborted  in  the  eighth  week  and  died, 
seven  niontlis  later.  At  autopsy  four  lai'ge,  soft,  reddish,  sjiongy  tiimoure 
wen;  found  in  llui  uterine  wall,  with  metastases  exhibiting  siiuilar  charac- 
teristics in  Iht;  Umf^tj,  diaphragm,  tenth  rib,  autl  ri^ht  iliac  fosiia.  Micro- 
ecopic  examination  showed  that  the  tumour  was  made  up  in  f;reat  part  of 
blood  spaces  bounded  by  large  celle,  which  Sanger  identified  as  decidual 
cells.  The  nietartlases  [jreaented  a  similar  appearance  and  had  resulted  from 
the  transportation  of  tumour  masses  through  tlie  reuous  channels.  As 
Sanger  believed  tliat  the  tumour  was  derived  from  decidual  cells  and  was 
therefore  of  connective-tissue  origin,  he  designated  it  decidual  sarcoma 
or  sarmria  uteri  deciduo-ceUularc.  The  appearance  of  his  monograph  in 
181*3,  in  which  was  collected  all  tliat  was  then  kiio«-n  upon  the  subject, 
created  profound  interest,  and  was  soon  followed  by  the  publication  of  many 
similar  cascii. 

In  1895  I  published  a  monograph  upon  the  subject,  in  which  1  reported 
a  case  and  collected  84  others  from  the  literature.  My  patient  was  a  coloured 
^    ^  woman  who  had  a 
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spontaneous  full- 
term  labour.  A 
week  later  she  no- 
ticed a  Kmall  pain- 
ful uodulc  upon 
the  right  labium 
tiiiijus,  wliich  rap- 
,  >  I  ly  increased  in 
size,  so  that  two 
wwks  later  it  had 
attain(Ki  the  size 
of  a  hen's  egg 
and  resembled  a 
lucmatoma  in  ap- 
Ml  .  "j  ;j  peiirance.     Short- 

en *  ly  aftcrwanl  it  un- 

'^"'     '  "'     derwent     npcrotic 

changes,  which 
were  accompanied 
by  a  profuse,  foul- 
smelling  discharge.  The  patient  gradually  grew  worse,  evcnlujilly  devel- 
oped a  cough  and  bloody  expectoration,  and  finally  diwl  six  mouths  after 
delivery.  The  nature  of  the  vulval  tumour  was  nul  aujipeeted  during  life, 
but  at  autopsy  the  lungs  were  found  to  be  studded  with  large  numbers  of 
metastases  of  varving  size,  which  resembled  placpntnl  tissue  in  appenranoe. 
Similar  but  smaller  growihs  were  present  in  the  kidneys,  spleen,  and  ovary, 
while  a  small  nodule  about  1  centimetre  in  diameter  was  found  in  the  uterus. 
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Slicroscopic  examination  showed  that  the  uterine  growth  and  the  motas- 
tases  wrn-  inatlr  u])  in  ^rcat  part  of  blood  spari'-s,  whose  \\a\U  were  formed 
by  large  clear  t-cllH  xvitU  dellnitu  vesicular  nuelw.  At  the  margins  of  the 
primai-y  fjrowth,  invading;  the  adjacent  musculature,  were  largu  masHes  of 
vacuolated  protoplasm  which  was  not  divided  into  individual  eells.    Tlie 


Fio.  444. — DEviDroMA  MAUomnt,  «Boirixo  Srxorrui.  Uabmu  ivvadiko  a  Vkmoui  Chaxhbu 

nuclei  were  irregular  in  shape  and  stained  intensely.    Closer  examination 

showed  that  theco  protoplasniic  maases  were  similar  to  and  identical  in 
stnicturp  with  the  smcytial  layer  of  thp  chorionic  epitlieliiiin;  the  nature 
of  the  individual  cells  was  not  so  clear,  althoLigh  I  was  iucUucd  to  considuT 
them  duo  to  transverse  and  oblique  sections  through  the  ft^-nt-vtial  maAftcs. 

Tlie  same  year.  Marcliaiid  wrote  a  most  importnut  ninnop;raidi  upon  the 
8uhji!C't.  He  idcnti/icd  the  protoplasmic  maeaea  with  the  syncytium,  and 
the  individual  cells  with  those  of  Ijonghans's  layer.  At  that  time  it  was 
generally  heltpvpd  that  the  former  was  tif  matemnl  and  the  latter  of  fii'tnl 
origin,  so  that  acconling  to  this  view  the  tumour  would  hp  composed  partly 
of  maternal  and  partly  of  fa-tal  (issue.  I^ater  investigntionH  indicated  that 
the  syncytium  was  also  of  fa*tal  origin,  and  this  was  demonstrated  beyond 
prraclvpntiire  by  the  findirirs  in  Pctprs's  ovum.  TTence  it  follows  that  the 
tuuiours  in  question  are  entirely  fcetal  in  origin,  and  arise  from  llie  malig- 
nant proliferation  of  the  two  layers  of  chorionic  epithelium.  This  being 
the  ease,  they  cannot  correctly  be  described  as  dccidnomata  or  decidual  sar- 
comata, and  Marchand,  In  his  second  article  (1898),  proposed  the  term 


ehvnv-epHhelionia.  In  view,  however,  of  the  multiplicity  of  desigDations, 
and  especially  the  fact  that  the  growth  was  so  described  by  Sanger,  it  ap- 
pears udvisuhle  to  retain  the  term  deciduoina  nialigniim  for  clinical  ]iur- 
pnws. 

Marehaad's  conelusions  have  received  abundant  confirmation  at  the 
hands  of  all  who  have  studied  the  subject,  with  the  exception  of  Veit  and 
certain  English  authorities.  Veit  liolds  that  the  tumour  is  simply  a  sar- 
coma whoi*e  cells  have  undergone  changes  in  appearance  under  the  influ- 
ence of  prc^ancy.  Kden,  Kanthack,  and  other  English  observers  slated  be- 
fore the  I>ondon  Ohstetrical  Society  in  189(>  that  it  did  not  differ  materially 
from  other  wircomata,  and  tliey  therefore  saw  no  reaaon  to  place  it  in  a 
claas  by  itself. 

The  monographs  of  Siinger  and  Marchand  were  merely  the  beginning 
of  an  extenaive  literature  upon  tlic  subject,  which  rapidly  increased  in 
volume  every  year.  Thus,  Dorland,  in  1897,  was  able  to  collect  52  eases. 
while  Marchaud,  in  1898,  described  2  new  cases  and  ni«ntioncd  59  others, 
in  addition  to  tliose  recxinleil  in  his  first  monograpli.  Tc  19i)2  Tjndinski  was 
able  to  collect  133  cases. 

The  deeiduoma  maliffnum  consists,  as  a  nile,  of  a  small  primary  growth 
which  givt*s  rire  to  abundant  metastases,  particulsrly  in  the  lungs,  vngina, 
and  brain.  Thu.«,  in  llie  53  cases  collected  by  Dorlaud,  metastases  were  ob- 
sei-ved  in  the  lungs  of  78.38  per  cent,  in  the  vagina  of  51  per  cent,  and 
in  the  kidney,  spleen,  and  ovary  of  13.5  per  cent;  of  the  liver,  broad 
ligament,  an<l  pelvis  respectively  10.8  per  cent,  and  in  the  brain  5.4 
per  cent. 

The  vaginal  metastases  arc  of  particular  significance,  and  in  several 
instances  growths  have  been  observed  in  the  vngina  without  the  discovery  of 
u  primary  focus  in  the  uterus.  Schniorl  has  even  reported  a  case  in  which 
generalized  metastases  developed  while  the  uterus  remained  perfectly  free, 
TTnder  such  circumstances  it  must  be  assumed  that  the  primar\-  growth 
originated  during  jjregnancy  and  was  limited  to  Die  phicenla,  particles  of 
which  became  brnkpn  off  and  were  carried  into  the  circulation,  giving  rise 
to  metastases  at  the  points  at  which  they  were  arrested,  while  the  primary 
tumour  itself  was  east  off  M-ith  the  after-birth.  Poten  and  Vassmer  have 
recently  reported  a  case  in  which  vaginal  metastases  appeared  while  an 
hydfttidiform  mole  was  still  in  the  uterus. 

Clittiral  Iliniort/. — T^eeidnoma  maltgnum  may  occur  at  any  age  dnring 
the  childbearing  period,  and  alway?  follows  a  pregnancy,  whether  the  latter 
terminates  in  full-term  labour,  abortion,  or  hydatidifomi  mole,  the  last  con- 
dition being  noted  in  nearly  50  per  cent  of  the  cases.  In  severa]  instancce 
it  originated  fi-oni  an  extra-uterine  pregnancy. 

Ordinarily  there  is  no  suspicion  of  the  existence  of  the  growth  during 
pregnancy,  or  even  during  the  first  few  weeks  after  delivery.  In  a  small 
number  of  ca.ses  hjpmorrhage  in  the  latter  part  of  the  puerperium  may  be 
the  first  indication  of  its  existence,  though  this  symptom  is  usually  lacking. 
Tn  more  tban  one  half  of  the  ca-^es  the  first  indication  is  the  appi^rance  of 
vaginal  or  vulval  metastases.  These  are  usually  not  noted  until  some  weeks 
or  months  after  the  puerperium,  though  in  Poten  and  Vasamer's  case  they 


appeared  before  the  extrusion  of  the  mole,  and  in  my  case  one  week  after  a 

full-term  labour.  The  developnit-nt  of  metasta^i'  in  the  lungs  is  uKimUy 
asaociated  with  pulmonary  Byiiiptonia,  couph,  and  bloody  cxpcctonilion, 
though  these  are  frequently  lacking.  Unlyss  dia^06e<l  and  removed  by 
operative  procedures,  the  tumour  rapidly  causes  death,  the  mujority  of 
patients  succurnhing  within  the  first  year.  Indfleil,  it  may  ho  said  that  this 
is  tliR  mtwt  rapidly  fatal  malignant  growtli  with  which  wt;  are  at-quainted. 

Diaijttosis. — In  a  considerable  number  of  ca.ses,  the  dinpnosip  is  not  made 
until  uterine  ha?morriiag'e,  octurrin^  at  a  varying  period  after  the  pner- 
perium,  necpfisitates  curettage,  when  the  microscopic  pxaniination  of  the 
acrapings  reveals  cliaracleristic  changts.  In  otlior  instances,  as  has  already 
been  said,  the  occurrence  of  vaginal  metastases  is  the  first  indication  of  the 
existence  of  the  grttwth. 

The  pnanihility  of  tin  development  should  always  be  borne  in  mind  when- 
ever a  woman  has  expelled  a  hydalidiform  mole,  and  the  appearance  of 
haemorrhage  or  of  other  more  obscure  symptoms  should  be  an  imperative 
indication  for  curettage  and  the  niicroacopic  examination  of  the  scrapings, 

TrmUnent, — If  curettage  reveals  the  existence  of  characteristic  lesions, 
immediate  hysterectomy  is  imperative.  On  the  other  hand,  when  vaginal 
metastases  are  present,  the  Indications  for  this  operation  are  not  so  clearly 
marked,  as  we  know  that  in  many  such  cases  the  uterus  contains  no  growth, 
and  that  the  excision  of  the  vaginal  tumours  is  fn.'quently  followed  by  com- 
plete recover}'.  If  a  tumour  in  the  uterus  is  diagnosed,  hysterectomy  as  well 
aa  excision  of  the  mctastasRs  is  indicated,  though  the  chances  for  ultimate 
recovery  are  very  slight.  Full  literature  upon  the  subject  will  be  found  in 
the  articles  of  Sanger,  Marchand,  Williams,  Vcit,  Pierce,  AiUnzcr,  and 
Ladinski. 

Dijfnxf.  }fii.roma  nf  the.  Chnriim. — Breslau  and  Eherth  have  called  atten- 
tion to  a  rare  afTectioit  uf  tlie  chorionic  membrane,  in  whicli  its  connect- 
ive tissue  layer  undergoes  myxomatous  degeneration  and  becomes  converted 
into  a  jelly-like  substance  analogous  to  the  WJiartonian  jell}'  of  the  eord. 
This  layer  may  attain  a  thickness  of  +  to  5  millimetres,  but  does  not  appear 
to  exert  any  special  influence  upon  pregnancy. 

^f1JXoma  Fihrosum  of  the  Choriim. — Virchow  called  attention  to  the  fact 
that  a  greafer  or  lesser  number  of  tlie  chorionic  villi,  which  enter  into  the 
formation  of  the  placenta,  may  lose  their  urtginal  f^tructure  and  take  part 
in  the  formation  of  a  tiunour  made  up  of  dense  connective  tissue  with 
larger  or  smaller  areas  of  myxomatous  tissue  scattered  through  it  As  the 
change  ib  limited  to  the  placenta,  its  consideration  will  be  deferred  until 
the  tumours  of  that  structure  are  studied. 

Diseases  of  the  Amjiion.—Jfi/ilramnios. — By  hydrnmnios  is  understood 
the  presence  of  an  e>re<>R-^ive  quantity  of  liquor  nmnil.  Exactly  when  the 
proper  limit  is  passed  eanmit  be  stAted  with  aeeuraey,  for  the  rennou  that 
the  authorities  do  not  agree  as  to  the  amount  to  be  considered  normal, 
Fehling  placing  it  at  680  and  Gassner  at  1.877  cubic  centimetres,  though, 
generally  speaking,  a  quantity  greater  than  2  litTes  may  certainly  be  con- 
sidered excessive. 

Kinor  degrees  of  hydramnios — 2  to  3  litres — oro  common,  but  the  more 


t 


marked  grades  are  of  infrequent  occurrence.  In  rare  cases  the  uterus  may 
contain  an  almost  incrcdibk'  amoiuit  of  liquor  anuiii,  Kiletner  having-  ob- 
gtrvud  Ij  litres,  aud  Schnoider  30  litres  at  the  tiftli  and  sbtih  mouth  of 
prei^ancy  respectively.  In  moat  cases  the  incrennie  in  the  amount  of 
amniotic  fluid  is  (|uile  gradual,  but  t^xcfiptiouaJly  it  takes  place  vcr^'  sud- 
denly, m  that  the  uterus  nmy  become  immenfiely  distended  within  a  few 
days — acute  hifdramnios. 

The  fluid  in  a  case  of  hydramnios  is  iisually  identical  in  appearance  and 
composition  with  that  which  ia  normally  found  in  the  aumiotic  cavity, 
although  Prochownick  states  that  the  former  occasionally  containe  a  slight- 
ly increased  amount  of  urea. 

2Et\nhgij. — In  view  of  the  fact  that  there  is  still  considerable  discussion 
as  to  the  source  of  the  liquor  amnii  in  normal  pi*egnancy,  it  is  manifestly 
Impossible  in  many  cases  to  (five  a  satisfactory  explanation  for  its  excessive 
profluction.  As  was  said  when  the  ph\-siology  of  the  foetus  was  dealt  with. 
it  numt  he  assujiiiHl  tliat  the  amniotic  fluid  is  derived  in  j^real  part  from 
the  mother,  since  the  csperimcntii  of  Sdmller  appear  to  demonstrate  that 
the  foetal  kidneys  function  only  to  a  very  slight  extent,  if  at  all.  during 
intra-iiterine  life.  At  the  same  time  it  is  not  a  priori  impossible  Uiat 
fmtal  urine  should  be  passed  into  the  amniotic  cavity  under  certain  patho- 
logical conditions. 

Generally  speaking,  writers  upon  hydmmnios  state  that  the  excess  of 
amniotic  fluid  may  be  derived  from  spvenil  sniirnes — frnm  the  f<ptus,  from 
the  niolber,  from  bath  fcetus  and  mother.  an<l  in  rare  rases  from  the  amnion 
itself. 

In  sometliing  less  than  one  half  of  tlio  cases,  carefid  examination  of 
the  fcctuB  after  death  reveals  the  presence  of  some  abnormality  whicli 
may  or  may  not  bear  a  causa!  relation  to  the  disease.  Thus,  hydramnioe  is 
sometimes,  although  not  always,  noted  when  the  fietus  presents  some  abnor- 
mality or  deformity,  particularly  bemieephoUis  or  spina  bifida.  Under  such 
circumstances  many  authors  believe  that  the  superabundant  fluid  is  the 
result  of  an  excessive  urinary  secretion,  which  is  brouirht  about  by  the 
stimulation  cif  cerebral  or  spinal  centres  which  have  been  deprived  of  their 
usual  eovcringa,  just  as  happens  in  tlie  piqure  experiments  of  the  physiolo- 
gists. Hydramnios  is  also  found  associated  with  other  deformities,  such 
as  hare-lip,  the  various  varieties  of  club-foot,  ectopia  of  the  bladder,  etc.,  a« 
well  as  certain  tumours  of  the  kidneys. 

More  frequently,  however,  the  abnornmlity  which  is  supposed  to  give 
rise  to  hydramnios  is  to  be  found  in  k-stons  which  cause  obstruction  to  the 
circulation  either  in  the  eonl  or  within  the  frntus.  In  other  instances  the 
cuudilion  is  attributed  to  renal  changes  or  to  abnormalities  in  the  cutaneous 
functions. 

Sallinger  has  shown  that  an  obstruction  to  the  circulation  in  the  um- 
bilical vein  is  accompanied  by  an  exudation  of  fluid  from  the  nxternal  sur- 
foco  of  the  umbilieal  cord  and  from  the  ffptal  surface  of  the  phieenta.  This 
he  attributed  to  the  persistence  of  tlie  so-called  vasa  propria  of  .Tungbluth, 
which,  springing  from  the  foptal  end  of  the  cord,  lie  between  the  chorion 
and  amnion  and  usually  become  obliterated  in  the  second  half  of  preg- 
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nancy.  Analogous  observations  have  been  made  by  IjeriaozL  According  to 
I'Vanque,  ubliromtive  changes  in  coats  of  the  arteries  of  the  chorionic  villi 
may  lead  to  KiiiiiUir  results.  Leopold  and  Bar  have  shown  that  the  obstruc- 
tion may  be  due  to  steuoais  or  Ihronibo^is  of  the  unibiliiml  vein,  while 
Fehling  has  attributed  it  to  torsion  of  the  cord. 

ifore  fre(|uently  the  obstruction  lies  within  the  fcetus.  Thus  Opitz  ob- 
served cirrhotic  changes  in  the  liver  in  all  i:f  his  cases.  Others  have  at- 
tributed it  to  syphilitic  changu;*,  though  my  experience  leads  me  to  believe 
that  lues  is  an  unimportant  factor,  as  hydramnioa  docs  not  appear  to  occur 
much  more  fri.'fjupntly  in  syphilitic  than  in  normal  children.  In  a  consider- 
able proportion  of  cases  the  obstruction  to  circulation  is  due  to  cardiac 
abnoi-malitics.  nius  Woerz  found  the  right  auricle  almost  entirely  oc- 
cluded by  a  rhabdomyoma.  Bar  obsen'cd  tricuspid  insufficiency  and 
stenotic  changes  about  the  pulmonary  arteries;  Lebedeff,  aortic  stenosis, 
and  Nieberding  a  narrowing  of  the  ductus  Botalli. 

Many  authorities  believe  that  hyJranmios  is  due  to  an.  excessive  urinary 
secretion  resulting  from  renal  or  cardiac  lesions.  As  has  already  been 
poiiit(4l  out,  this  mode  of  origin  cannot  be  accepted  without  rpscrvation, 
since  it  now  appears  fairly  certain  that  the  kidneys  noniially  play  little  if 
any  part  in  the  production  of  the  liquor  aumii.  The  correctness  of  such  a 
view  is  now  and  again  forcibly  demonstrated  by  the  presence  of  certain 
abnormalities  in  the  urinary  tract  of  the  fn?tUB.  Rispmnnn.  for  example,  has 
reported  a  case  in  which  a  ftptus  showing  complete  absence  of  both  kidneys 
was  bom  alive  Just  before  term,  thus  proving  that  the  renal  function  is  not 
neeesi»ary  to  intrn-uterine  life,  and  that,  in  some  ease-s  at  least,  the  urine 
plays  no  part  in  the  production  of  the  amniotic  fluid. 

Opitz  thought  bo  bad  ilcnionstrattKl  that  the  liquor  aumii  in  hydramnios 
contained  a  lyniphagogue  substance,  which  is  normally  absent.  lie  con- 
sidered that  its  presence  in  the  tissues  of  the  fcetus  resulted  in  the  ex- 
traction from  the  intervillous  spaces  of  the  placenta  of  a  greater  amount 
of  fluid  than  usual.  This  necessitated  increased  exertion  on  the  part  of 
the  heart,  which  eventually  rosidted  in  its  Jij-pertrophy.  As  a  consequence 
a  larger  amount  of  fluid  circulated  through  the  kidneys,  giving  rise  to  an 
increased  urinary  secretion. 

It  is  generally  believed  that  the  etiological  importance  of  increased 
renal  activity  is  strikingly  Illustrated  in  hydranmios  occurring  in  single- 
ovum  twins.  Wilson  (ISOfl)  anal^'zed  the  histories  of  101  cases  of  hydram- 
mios,  51  of  which  occurred  in  single  and  the  remainder  in  multiple  preg- 
nancies— -It;  twins  and  I  triplets.  Twenty-two  of  Hr-  twijis  were  uniovular 
in  origin,  and  when  one  considers  tliHt  tliese  are  much  less  frequently  ol>- 
Berve<r  than  douhle-onim  twins,  it  is  apparent  that  something  connected 
with  the  former  must  exert  an  appreciable  influence  in  the  pro<luction  of 
the  disease.  In  such  cases,  as  a  rule,  the  excess  of  liquor  amnii  is  limited 
to  a  single  amnion,  while  the  other  contains  a  normal  or  diminished  amount 
of  fluid.  At  autopsy  the  heart  and  kidneys  of  the  foetus  suffering  from 
hydramnios  are  found  to  be  Iwih  relatively  and  actually  larger  than  those 
of  thp  normal  twin.  Wilson  attributed  this  dJfTerence  to  th*?  presence  in  the 
single  placenta  of  an  area  of  circulation  common  to  both  twins,  and  be- 


Iwwd  th«l  on*,  for  «ome  reason,  received  a  larger  amount  of  blood  than  the 
^UmT)  thii  0XCW8  giving  rise  to  cardiac  hyp'prtroph}'  which  still  further 
an^tttntlcd  the  condiLiuu,  aud  iu  turu  wan  fulloweil  by  renal  hypurtroithv 
vilh  wcmiwd  secretion.  He  considered  that  the  primary  cause  for  the 
4idkff«acv  in  the  aniomit  of  fluid  received  by  the  two  bt'ins  was  to  be 
fMttH)  m  abnnrnialitios  «f  the  umbilical  cnn],  by  which  the  flnw  of  blood 
to  one  i-hthi  was  rendered  more  dilficult,  as  in  the  cases  which  he  analyzed 
ihtf  »ff»vtod  twin  always  presented  some  abnonnality  of  that  structure — 
wlttlM>ntou$  insertion,  excessive  length,  or  marked  narrowing. 

Tht*  uukK'  of  pnxluetiou  of  hydraranios  in  8ui:h  cases  has  been  consid- 
fivti  in  detail  by  Sehatz,  Werth,  and  Kiistncr.  The  lusl-named  authority 
bvliovix*  that  the  cardiac  hj-pertropliy  comes  about  in  the  manner  already 
mt<ntione<l.  and  leads  to  a  still  further  increase  in  the  amount  of  circulating 
(tuM.  K\i*ntually  the  heart  becuiiies  unequal  to  ita  task  and  insulhciencv 
rtMuUa,  which  is  followed  by  signs  of  obstruction,  particularly  in  tlie  liver, 
Uu-n-by  wnipli'ling  a  vicious  circle. 

Simif*  authors  consider  that  the  ttkin  plays  a  not  unimportant  part  in 
tht>  rxci^iuivo  fortnalion  of  liquor  amuii.  Iludlu  in  one  case  waa  inclined  to 
Attribute  it  to  a  large  nirvus,  tlirough  which  he  believed  excessive  exudation 
iHVurniK  Knrthennore,  M'ilson  and  otliers  consider  that  excoseive  cutane- 
uua  Ht'livtty  is  ufttinu'S  assuciated  with  cardiac  hypertrophy. 

In  a  ftiniill  nuuib(.>r  of  cases  intltimniatory  conditions  of  the  amnion  itself 
ttiv  IwllevtHl  ttt  play  a  part  in  th<'  production  of  the  condition,  leading  to 
(HOn^'HHl  exudiilion  through  that  membrane. 

fWxHiKitinally  iliseases  of  the  mother  which  are  attended  by  circulatory 
\|)ilurtMiu'«>c,  particularly  cardiac  and  renal  affections  and  visceral  syphilis, 
H^kxl  In  u'deuift  of  the  phieenta,  with  increased  transudntion  into  the  anini- 
(Uie  i-AVily,  One  (»r  other  of  the  conditions  just  nienli{iiied  may  account  for 
Ihv  ox*,v«»ive  pixtdiietton  uf  iimniotic  tluid  in  a  conpiderabl*?  proporticui  of  Uie 
Mm*:  but  at  the  *».nw  lime  they  do  not  always  afford  a  satisfactory  cxplana- 
||\m,  tita«iuut')t  nH  in  many  instances  careful  search  fails  to  reveal  the  pre«- 
i<Uei*  (tf  any  IfMion  uhirh  can  be  supposed  to  phiy  a  part  in  (he  prmliictinn 
u(  Ou<  Kiuuiwty. 

.<^'--i II. '-Thy    ajTuploms    accompanying    hydramnioi;    ariw."    from 

iinieal  eaumrs,  and  are  due  to  the  pressure  exerted  by  the  over- 
tl  uleruit  upon  adjiu-cnt  organs.    The  effocts  are  particularly  marki>d 
iM  Ibo  i*w«pii«tory   fund  ions,  and   when   ihe  distention   is  excessive  the 

tMlU>ttl  wtay  iutr^r  from  wvere  dyspmra  and  cyaiioais.  and  in  extreme  oases 
*^^  able  In  iti-t»nl)te  only  in  an  upright  position.    (Bdema  often  occurs,  es)>e- 
^vialU  "»  *•>*•  l"^*'*'"  ctlrcmilieH  and  about  the  \nilva. 

It  u  •ui'piMug  what  great  ihxree.**  of  abdominal  distention  can  some- 
Umv«  bf  Umie  by  the  ]uilient  witli  eomparalively  little  diseomforf,  although 
IhU  U  *h»>  rtw*  imly  when  tho  accumulation  of  fluid  has  taken  place  gradu- 
«l)v  ^  'm'  othvr  hand,  in  acute  hydramnios.  a  much  slighter  degree  of 
i\, Mv  h-ad  (o  disturbances  sufficiently  serious  to  threaten  the  life 

ttf  thM  |Mitii>ivt. 

/^i4itfHiutii.  In  moderate  degrees  of  hydranmios.  palpation  and  per- 
vttMb^li  tuiable  nm*  Iu  feel  confident  that  the  fluctuant  tumour  is  the  dis- 


tended  nterus,  in  which  a  readily  hallotlable  foetus  can  be  felt,  although  the 
heart  sounds  arc  hoard  with  diflicuUj. 

The  exL'cssivc  enlargement  of  the  abdomen  due  to  multiple  pre^pwtncy 
occasionally  renders  tht!  differentiation  from  hydramnios  almost  impos- 
sible; and.  in«rpovt!r,  the  latter  is  a  fix-quent  complication  of  the  former  con- 
dition. Thus  it  appear-s  that  the  hydramnios  is  usually  detected,  whereas  a 
multiple  pregnancy  associate*!  with  it  often  passes  unnoticed.  On  the  other 
hand,  in  a  multiple  pregnancy  not  complicated  by  hydramnios,  the  diag- 
nosis is  coiriparatively  easy,  inasmuch  as  the  uterus  offers  a  firm  consistence 
to  the  touch,  and  careful  palpation  will  reveal  the  prcacnec  of  several  fa?tal 
poles  and  tin  unusual  iiumiIut  of  small  parts,  as  contrasted  with  a  marked 
fluctuation  and  the  dillieulty  of  mapping  out  the  fcetus  in  hydramnios. 

When  the  uterine  distention  is  excessive,  the  diagnosis  of  hydramnios 
becomes  I'ven  more  difficult,  and  many  cases  are  recorded  in  which  the  con- 
dition wai*  mistaken  for  a  large  ovarian  cysttMua,  with  the  result  that  the 
contents  of  the  amniotic  cavity  were  evacuated  by  means  uf  a  trucar,  or 
laparotomy  was  performed.  Inquiry  as  to  the  possibility  of  pre^ancy, 
and  careful  examination  will  generally  serve  to  prevent  such  an  error. 

Excessive  abdominal  enlargement  due  to  ascites  can  usually  be  difTeren- 
tiated  by  the  charaeteristic  c-hiinges  in  percussion.  In  rare  instances  preg- 
nancy, complicated  by  a  large  ovarian  cystoma,  may  be  mistaken  for  hydram- 
nios. In  some  cases,  the  detection  uf  two  tumours — one  corresponding  to 
the  uterus  and  thv*  other  to  the  cyst — will  permit  a  correct  diagnosis,  but  in 
others  the  condition  may  escape  detection  until  after  childbirth. 

Treatmenl. — Minor  grades  of  hydrainnioa  rarely  require  active  treat- 
ment. On  the  other  hand,  when  the  abdomen  is  immensely  distended  and 
respiration  is  st-riously  hampered, 
the  termination  of  preguaucy  is 
urgently  indicated  no  matter  to 
what  ])Criod  it  may  have  advanced. 
In  such  eases  interference  is  the 
mnre  justiluiblt  since  experience 
leaches  that  spontaneous  prema- 
ture 1al>our  frequently  occurs  if 
the  patient  is  left  alone,  and  the 
children  arc  frequently  so  p*wuly 
developed  or  so  defonmsl  that 
their  chances  of  living  arc  min- 
imal. 

In  auch  cases,  the  symptoms 
can  be  promptly  relieved  by  per- 
forating the  membranes  thi-ongh 
the  cervix,  after  which  the  amni- 
otic fluid  drains  otT  and  labour 
pains  .«et  in.     Wlien  the  abdomen 

lias  been  enormously  distended,  and  the  course  of  la^wmr  particularly  rapid, 
there  is  an  increased  risk  of  atonic  hiemorrhage  during  and  just  after  the 
completion  of  the  third  stage.    For  this  reason  the  uterus  should  be  care- 
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fullv  watched  and  appropnalo  IrcatiiR-nt  iustituted  at  the  sliKhteitt  biibti  of 
danger. 

Oii^o-M^dramniits. — In  rare  instances  the  amount  of  amniotio  fluid  may 
fall  far  belonr  the  nonniil  Uiniti*,  aud  occasioually  be  represented  by  oiUy 

n  few  cubic  centimetres  of  clear,  viucid 
fluid. 

The  ffitiotogy  is  even  lotw  well  un<1<>r'- 
stood  than  that  of  hydnuuuios.    Ji^gard, 
in  181)4,  reported  a  ease  in  which  the  fcctiu 
i--^^^.  A  presented  an  imperforate  urethra  with  ab- 

'  I     \  scnce  of  one  and  cystic  degeneration  of  the 

IJL  \     \  other  kidnej,  and  he  therefore  concluded 

I^L  \     a  that  the  lack  of  amniotic  fluid  wej^  the  re- 

^Hfc.  M     1  t4ull  of  non-Hecretiou  of  urine.    He  likewise 

^^Wu^  collected  Beveral  instances  from  the  litera- 

^^^^^Hk  tiire,  in  which  the  anomaly  was  a:w>ciated 

^H^^H^H     ^^  will)  coiuplele  absence  of  both  kidneys. 

^^^P^^V     W  When  uligo-hydramnios  occurs  earlj  in 

^^^^^^1      ^  [ircgiijHiiy  it  is  attended  by  serious  oonse- 

^^^^^  ^^m  queiiccfl  to  the  ftrtus,  as  adhei^ionA  may 

^^P  ^V  ^^^^^  he    formed   between    it*   external   surface 

^K^^^Kt^^^^^         ^<^  ^^c  anmion  and  ^ve  rise  to  serious 
^^^V\  defonnities.      When    occurring    later,    its 

^^^^  effet-'t  upon  the  fn^tuA.  though  less  marked, 

is  quite  chnracteristic.  Uuder  such  cir- 
cumstances the  latter  is  subjected  to  pres- 
sure from  all  aides  and  takes  on  a  peculiar 
appearance,  and  many  minor  deformities, 
•uch  ftH  chd>-foot,  are  frequently  observed  (Fig.  H.'j). 

In  sonvo  caws  of  i>]ig<>-hydramnion,  the  skin  nf  the  fa*tu8  is  markedly 
thit-keiird,  and  presents  a  dry,  leathery  appearance.  Moat  nuthoriticit  attrib- 
ute thi^  to  the  lack  of  amniotic  fluid,  but  Ahl- 
fi>|i|  iM  inclined  to  believe  that  it  is  the  cause  and 
not  the  result  <»f  the  condition,  since  the  s»kin 
U»sion  may  be  so  marked  as  to  interfere  with  the 
niu-iual  iiilimeouH  functions  and  thus  ilo  away 
with  oni'  (if  the  sources  of  the  liquor  amnii. 

.■imrli'i'/tV  .\i\hrn\nnit. —  In  uli^ru-hydraninios. 
and  oooiMii*)nrtIly  even  wlien  the  liquor  amnii  is 
)iniM<nt  in  normal  amounts,  adhesions  may 
form  iK'lwwn  the  amnion  and  the  surface  of 
I  he  fu'lupt.  Acconling  to  SimonarL  C'haussier. 
tu  ItilV,  WM  the  flrst  to  direct  attention  to  this 
rnudilfon,  and  iti  cnnw>qnences  were  further 
Klndh'd  by  \loul>it»mory.  (J.  Mraun,  Kiistner, 
Ablfobt,  and  ulhem. 

Tho  elTi't  tt  of  amniotic  adhesiono  are  Tariable  and  depend  in  great  meas- 
iiiv  upon  thftir  Ukcation.    A«  a  rule,  when  they  develop  early  in  pregnancy 
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they  give  rise  to  serious  deformitiefi  of  the  fcetus.    The  following  abnormali- 
ties have  been  directly  traced  to  the  condition:  Kncephfiloccle  or  hcmi- 
ccplialus;  tissure  of  the  face,  jaw,  or  lips;  fissure  of  the  thorax  with  ectopia 
cordis,  and  pventratioii  willi  licniia  of  the  um- 
bilical cord. 

In  other  instanecR,  araniotie  bonds  may 
encircle  an  extremity  of  the  f<rtiis  antl  so  ccnii- 
jHTa**  it  an  to  lead  to  slfamgulatiun  and  sub- 
sequent spontaneous  niiipiitation.  Vig.  117 
represents  intra-uterine  ampubitinn  of  the 
fingers,  and  Fig.  448  uinputalion  uf  the  ariiui, 
produced  in  this  way.  Bra\m  has  reported 
two  cases  in  which  the  death  of  the  fretiis 
was  attributable  to  stran^datiau  nf  the  um- 
bilical cord  by  such  bands. 

Infnmmaliott  of  ihe  Amvion. — In  rare 
cases  inflammatorj'  processes  implicate  the 
auiniou.  These  are  usually  associated  with 
similar  changes  in  the  cliorion  and  decidua, 
and  result  from  attempts  at  criminal  abor- 
tion or  from  the  extfORMin  of  an  inft'ction  that  has  ortpinaled  in  the 
decidua. 

Cysh  of  the  Amiiim. — Now  and  o^ain  small  cystic  structures,  lined  by 
typical  epithelium,  may  be  formed  in  the  amnion.  They  generally  result 
from  the  fusion  of  amniotic  folds  with  subsequent  retention  of  fluid.  Spe- 
cial attentinn  has  been  devoted  to  this  subject  by  Ahlfeld.  The  same  ob- 
ser\'er  has  ulsn  described  a  dermoid  cyst  of  the  amnion,  which  tloea  not, 
however,  bear  critical  cxami nation,  inasmuch  as  the  small  particles  founid  in 
it  wore  prnbably  mere  concretions. 

Abnormalities  and  Bi&eases  of  the  Placenta. — Ahnormalitieg  in  SuBf 
Shfipp,  and  Weighl. — The  uoriiuil  placenta  is  a  (latti'uetl,  roundish,  or  dis- 
coid orxan,  which  avemgcs  from  15 
to  20  centimetres  in  diameter,  and 
from  1.5  to  3  centimetres  in  thick- 
ness. It  is  relatively  larger  in  the 
earlier  ihfin  in  the  later  months  of 
pregnancy,  and  varies  considerably 
ia  size  at  term,  though,  generally 
speaking,  the  thickness  is  in  in- 
verse proportion  to  its  area.  The 
placenta,  as  a  rule,  presents  more 
or  loss  rounded  outlines,  but  now 
and  again  when  inserted  in  the 
ueighbourlio()d  of  thi?  internal  os  it 
may  take  on  a  horscslioe-like  ap- 
pearance, its  tfl-'O  branches  ruiming  partially  around  the  orifice.  In  very 
rare  instances,  as  in  one  reported  by  Taurin.  it  may  be  a  broad  annular 
organ  which  encircles  the  uterine  cavity  just  as  in  carnivorous  animals. 

S3 
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The  normal  full-terra  placenta  on  an  average  weijrhs  about  one  sixth  M 
mach  06  the  child — i.  e.,  somewhere  in  the  neighbourhood  of  500  grammes. 
Kxceptionally  it  may  be  considerably  heavier,  Levy  having  reported  a 
number  of  cases  in  which  it  exceeded  1,000  grammes  in  weight     In  dis- 
eased   conditions,    on    the 
other  hand,  this  proportion 
no  lungt-r  holds  good,  and 
in    syphilis    the    placenta 
may  weigh  one  fourth,  one 
thini,  or  even  one  half  aa 
much  as  the  fcettis.    In  al- 
buminuria   it   also   under- 
goes a  relative  increase  in 
weight,  due  almost  entirely 
to  the  imperfect  develop- 
ment of  the  foetns  which 
diaraeterizes    such   condi- 
tions.     The    largest    pla- 
centfP   with  which  we  are 
familiar    are    observed    in 
cases  of  general  dropsy  of  the  foetus  and  placenta.     In  a  case  of  this  char- 
acter under  niy  ubHcrvatioa  the?  weiglits  of  the  fietus  and  of  the  placenta 
were  1,1 10  and  1,300  grammes  respeclively,  and  Cohen  has  reported  a  case 
in  which  tlie  latter  weighed  2,!>00  grammes. 

MnUiph  Phicenia  in  Single  Pregnancies. — Occasionally  in  a  single  preg- 
nancy the  placenta  is  divided  into  several  parts,  which  may  be  absolutely 
distinct  or  more  or  less  closely  united.  Such  abuurmalitiiaj  have  been 
studied  more  pnrticulaily  by  Hyrtl  and  Ribemont-Dcssaigues,  the  latter 
stating  that  they  occur  about  once  in  352  cases. 

In  rare  cases  the  placenta  may  be  oblong  in  shape  with  an  aperture  of 
varying  size  somewhere  in  the  neighbourhood  of  its  centre.  To  this  al>- 
nonnality  Hyrtl  ap- 
plied the  term  pla- 
centa fenegtriifa. 
More  frequently  the 
organ  is  more  or  less 
completely  divided 
into  two  lobes. 
When  the  division 
is  incomplete,  and 
the  vessels  extend 
from  one  lobe  to  the 
other  before  uniting 
to  form  the  uiiihil- 
ical  cord,  we  speak 
of  a  plnrenin  dimidi- 

ata  or  biparfHa.    According  to  Ahlfeld.  this  anomaly  is  noted  about  once  in 
600  cases.    Again,  ilie  placenta  may  consist  of  two  separate  lobes,  the  vessels 
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of  which  are  perfectly  distinct  and  do  not  unite  until  just  before  entering 
the  cord — placenta  duplex  {sec  Kig.  4r)4).    OccasioDally  the  organ  may  be 
made  up  of  three  distinct  lobes — placenta  iriplex;   while   in    very   rare 
instances  it  may  consist  of  a 
number  of  small  lotwHj  "Ryrtl 
having^  described  us  many  as 
seven — phccntti  sepfuplfx. 

All  of  these  conditions 
result  from  abDoniialilics  in 
the  blood  supply  of  the  de- 
cidua.  Ofnerally  Hi)t'aking, 
the  portion  of  the  ovum 
which  is  to  Ixjcome  convert- 
e<l  into  the  chorion  froudo- 
suin.  and  later  into  the  foetal 
portion  of  the  placenta,  is 
that  which  is  in  contact 
with  the  most  highly  vascu- 
larized  portion   of   the  de- 

cidua.  If  the  vasculartjuition,  instead  of  being  practically  limited  to  a  single 
area,  develops  in  several  separate  portions  of  the  dct-idua,  some  such  anonuily 
is  bound  to  occur.  Kiistner  believes  that  certain  cases  of  placenta  bipartita 
or  duplex  owe  their  origin  to  extensive  infarct  formation  by  which  the 

intervening  tiwsue  is  destroyed. 
Occasionjilly  thiMis  undoubleJly 
true,  but  such  an  explanation 
cannot  be  accepted  when  the 
various  lolii-a  or  lobules  are 
separated  from  one  another  by 
appflrf*ntly  normal  nn'itibranes. 
In  rare  instances  the  dt-culua 
reflL>xa  in  su  abundantly  supplied 
with  blood  that  the  chorion 
heve  in  contact  n-ith  it  fails  to 
undt-Tgcj  atrophy.  Under  such 
circumstances,  the  entire  pt^- 
riphery  of  the  ovum  is  covered 
by  furuTtiouing  villi,  so  that  the 
placcnla,  instead  of  being  a  dis- 
coid organ  limited  to  the  de- 
I'iiiun  serotina,  corresponds  to 
the  entire  chorion — placenta 
mtmbranacen.  This  abnonnal- 
ity  does  not  interfere  with  the 
nutrition  of  (he  ovTini,  but  occa- 
sionally gives  rise  to  perious  comjiHcations  during  the  third  stage  of  labour, 
since  the  thinned-uut  pla^mta  is  not  readily  separate<l  from  its  area  of 
attachment  and  is  retained,  manual  removal  becoming  necessary. 
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some  distance  from 
the  periphery  of  the 
main  placenta.  Or- 
dinarily they  are 
tiiiitcd  to  the  hitter 
by  vascular  connec- 
tions. Occasional- 
ly, however,  those 
arc  lacking,  and  as 
a  result  wc  have 
what  are  known  as 
pluvenlee  spurice. 

The  placenta 
sticcentiiriata  is 
of  cnnwiderahle  clin- 
ical importance,  be- 
cause the  accessor}' 
lobules  are  some- 
times petal  nwl  in 
the  uterus  after  the 
expulsion     of     the 

main   placenta,   and   may  ;E;ive   rise   to   serious   hecmorrliajje.      For   this 

reason  nnu  should  always  bear  in  mind  the  (wssibility  of  their  e.xi£tenee, 

aui.1  the  examination 

of    the   after-birth 

should  not  be  limited 

murply  to  the  iusjjec- 

tiun  of  the  placenta, 

but  should  extend  to 

the   membranes   as 

well.     Should   small. 

roundish    defects    be 

present  in  the  latter 

a  short  Jit-tiiuce  fi*ora 

the  plncentnl  margin, 

the    retention    of    a 

succenturiate   lobe 

should  be  suspected. 

If,  in  such  ca'iefii,  the 

slightest    signs    of 

htemorrhape     occur, 

the   hand   should   be 

inti-oducL'd    into    the 

ntcrus  for  the  purpose  of  locating  and  removing  the  offending  struo- 

ture. 


INFARCTS  OF  THE  PLACENTA  B03 

Placenta  marginata  will  he  considered  vhen  we  come  to  speak  of  iufarcU 
of  the  pldL-L'itta. 

In  exceptional  instances  the  foetal  surface  of  the  placenta  may  present 
a  central  depression  surrounded  by  an  elevated  portion,  the  amnion  extend- 
ing from  the  edges  of  thu  former.  This  condition  is  desi^ated  tia  placenta 
cinumcaliala^  and  is  due  to  a  proliferation  of  the  villi  at  the  margin  of 
the  placenta  after  the  definite  attac;hment  of  tlie  amnion  has  occurred. 

Onec  in  several  hundre<I  cases  the  placenta,  iui^tead  of  being  inserted 
upon  the  lateral  walls  or  the  fundus  of  the  uterus,  is  implanted  ti[K»a  the 
lower  uterine  segment  in  Fuch  a  manner  as  more  or  less  completely  to 
overlap  the  internal  os — plarenla  prtrvia.  As  this  condition  is  unavoitlably 
associated  with  hicmorrhage  during  the  first  stage  of  labour,  and  is  a  most 
BL'rioiis  oomplieatinn.  it  will  W-  dealt  with  in  a  separate  chapter. 

Diseases  of  the  Placenta. — Trifarrf  Formatim. — The  most  frequent  ab- 
normality of  the  placenta  consists  in  the  development  of  certain  degenera- 
tive changes,  which  have  been  variously  designated  as  schirrus,  atrophy, 
placentitis,  hepatization,  apoplexy,  phthisis,  fatty  and  fibro-f.-itty  degenera- 
tion of  tlie  placenta,  etc.,  but  which  are  most  appropriately  described  as 
plarenlal  ivforrh. 

These  structures  vary  materially  in  size,  shape,  and  appearance,  and 
are  best  described  under  the  following  headings: 

1.  Small,  whiliah  or  yf'IluwLjih  fdiroua  formations  occurring  upon  either 
the  fii^al  or  maternal  surface  of  the  placenta,  and  varying  in  size  from 
areas  hai'dly  risible  to  the  naked  eye  to  those  having  a  diameter  of  sev- 
eral centimetres.  These  rarely  attain  a  thickness  of  more  than  a  few 
millimetres,  and  are  sharply  differentiated  from  tlie  surrounding  placental 
tissue. 

2.  On  section  through  the  placenta  one  frequently  seea  wedge-shaped  or 
irregulai'ly  round  artfas,  which  are  usually  dull  whttu  iu  colour  and  ex- 
hibit a  striated,  fibrous  appearance.  They  present  a  striking  contrast  to 
the  surroundiDg  tissue,  which  appears  to  be  perfectly  normal. 

.3.  Less  commonly,  considerable  portions  of  the  placenta  are  implicated 
in  the  process,  and  one  occasionally  finds  one  or  more  cotyledons  converted 
into  a  pale  white,  dense,  more  or  less  fibrous  nrea,  in  which  the  usual  spongy 
Btrueture  of  the  placpnta  is  lacking.  In  other  instances  a  large  portion  of 
the  organ  may  be  involved  iu  the  change,  one  half  and  sometimes  nearly 
its  entire  substance  being  implicated. 

4.  Not  infrequently  a  broad  rim  of  whitish  or  yellowish -white  material 
is  obsen-ed  extending  f<ir  a  varying  disjtance  around  the  margin  of  the  foetal 
surface  of  the  placenta,  taking  in  a  larger  or  smaller  poriion  of  ita  periph- 
ery, and  occasionally  forming  a  complete  ring  around  it.  These  bands 
vary  from  a  few  milllmplres  to  3  or  4  centimetres  in  bivadth.  They  lie 
beneath  the  amnion  and  rarely  attain,  a  thicknesH  of  rnnre  Ihan  a  (ew 
millimetres,  except  nt  the  extreme  margin  of  the  placenta,  where  it  merges 
into  the  membranes.  This  condition  is  known  as  pJacenta  marginata.  In 
a  certain  number  of  cases  the  band,  instead  of  being  situated  at  the  margin 
of  the  plncenta,  lies  somewhere  between  it  and  the  centre  of  the  organ, 
thus  forming  a  broad  zone  more  or  less  parallel  to  the  periphery,  but  sepa- 
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rated  from  it  by  apparRntly  normal  placental  tisauG.    To  this  contliiinn  the 
term  marffo  placenta:  is  sometiiiH's  applied. 

5.  In  rarer  inetances  &  largoT  or  smaller  portion  of  the  placenta  is  occu- 
pied by  a  pinkish  or  brickdust-coloiired,  irregularly  sliapei),  more  or  h 
solid  mass,  wlurh  ia  sharply  marked  off  from  thu  surrounding  lit*sup.  Su( 
masses  are  usually  most  prominent  on  the  maternal  surface  of  the  placenta, 
but  not  infrequently  extend  through  its  entire  thickness;  they  are  some- 
times terrned  red  infarcts. 

Still  more  rarely,  ecatteretl  through  the  aubatimcc  of  the  placenta,  are 
seen  roundish  areas  varying  from  bright  red  to  almost  black  in  colour,  and 
measuring  from  one  to  three  centimetres  in  <liaTiieter.  They  are  appar- 
ently coinpt«*i'd  almost  entirely  of  blood,  and  are  sfmrply  (UiTereniialed  from 
tJie  surrounding  tissue  by  a  capsule  which  presents  a  more  or  loss  fibrous 
appearance.  They  may  occur  singly  or  in  considerable  numbers,  bo  that 
nccaHioiially  tlie  entire  placenta  is  studded  with  them  and  presents  a  nodu- 
lar surface,  and  on  section  au  appeamnce  which  I'inard  has  aptly  described 
as  f'lui-enta  Iniffr. 

These  structures  are  also  designated  as  red  infarcts,  though  many  an- 
Ihors  prefer  to  s^R'ak  of  apoplexy  or  ha?matonia  of  the  placenta.  They  differ 
markedly  in  structure  and  appearance  from  the  other  form  of  so-called  red 
infarcts,  and  probably  have  nothing  in  common  with  them. 

Freqnenn/. — Sfimite  white  infarcts  are  to  be  fmind  in  everj*  placenta, 
while  similar  areas,  measuring  1  centimetre  or  more  in  diameter,  were  ob- 
served in  6.3  per  cent  of  500  consecutive  placenta:  which  I  examined.  If 
not  present  in  excessive  numbers,  they  possess  no  clinical  significanre,  and 
according  to  the  researches  of  Eden  and  m>*fielf  are  to  he  regarded  as  signs 
of  senility  of  the  organ.  On  the  other  hand,  when  they  arc  of  large  size  and 
abundant,  they  may  mechanically  throw  out  of  function  so  great  a  portion 
of  the  placenta  as  seriously  to  intprfere  witli  the  nutrition  of  the  ffetus,  and 
sometimes  cause  its  death. 

^fn(_!e  of  Formation. — According  to  the  researches  of  Ackerraann,  Orth, 
Eden.  Kermauner,  and  myself,  infarct  formation  is  the  ultimate  result  of 
obliterating  endarteritis  in  the  vessels  of  the  chorionic  villi,  and  is  brought 
about  in  the  following  manner:  As  soon  as  the  circulation  through  the  ar- 
teries of  the  chorionic  villi  is  interfered  with  by  the  endarteritic  process, 
necrotic  changes  begin  to  appear  at  their  periphery  (Plate  XIY,  Fig.  2). 
Owing  to  the  fact  that  the  syncytium  is  in  direct  contact  with  the  maternal 
blood.  Ihechanges  occur  first  in  the  layer  of  tissue  just  beneath  it,  and  mani- 
fest themselves  as  coagulation  necrosis  of  Langhans's  layer  of  cells  or  the 
tissue  which  has  replaced  it.  .As  the  process  becomes  more  marked  this  ia 
gradually  converted  into  the  sf>-ealled  canalized  fibrin.  A  little  later  the 
8j-ncytiuin  becomes  implicated  and  imdergoes  a  similar  change,  the  fibrin 
then  coming  In  direct  contact  with  the  mafernal  blond  in  the  intervillouB 
spaces.  As  a  consequence,  the  blood  immediately  adjoining  the  necrotic 
tissue  coagulates  with  eventual  fibrin  formation. 

When  necrotic  changes  occur  simtiltaneouslv  in  sevpral  adjacent  villi, 
the  maternal  blood  lying  between  them  undergoes  coagulation,  so  that  even- 
tually a  number  of  villi  become  fuse<l  together  by  fibrin.    Still  further 
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chftnges  then  occur  in  the  stroma  of  the  incarcerated  villi,  the  cells  undergo 
coagulation  necrosis,  and  Ilually  the  conversiou  into  libriii  becomes  bo  ex- 
tensive that  largf  areas  arc  produced  in  which  only  the  shadows  of  degener- 
ated villi  can  be  distinguished  (Plate  XIV,  Fig.  1).  Ultimately  the  outlines 
of  the  villi  disappi'ar.  and  the  entire  inaas  takes  on  a  honwKcncous  librinous 
appi'arauee,  in  wIiIcIl  it  is  impossible  to  distinguish  the  conipuncnl  ports. 
I^or  full  particulars  concerning  the  process  the  reader  is  referred  to  my 
monograph  upon  the  subject. 

Stcflfeck  and  many  recent  writers  arc  inclined  to  attribute  the  starting- 
point  of  the  process  to  inflnminatory  and  degenerative  changes  in  the 
decidua.  It  would  seem,  however,  that  there  are  no  grounds  for  such  a  be- 
lief, and  (hat  their  conchisions  we.re  bused  upon  faulty  premises,  in  that 
these  authors  considered  that  the  cells  making  up  the  j-o-called  decidual 
eepta  were  of  maternal  instead  of  fretal  origin,  as  has  been  rendered  probable 
by  recent  invHi^tigations. 

Red  infarcts  of  the  placenta  are  less  frequently  observed.  In  some 
cases  they  are  associated  with  albuminuria  on  the  part  of  the,  mother,  which 
was  present  in  S-i,  (JO,  and  G7  per  cent  of  the  cases  collected  by  Cagny, 
Rossier,  and  JIurlin  rt-'spectively.  Unlike  white  infarcts,  they  possess  a  con- 
siderable clinical  significance  and,  whenever  well  marked,  are  associated 
with  imperfect  development  of  the  fcctus,  and  sometimes  caiipe  its  death. 
Unfortunately,  we  are  not  in  a  poBition  to  explain  satisfactorily  their  mode 
of  formation,  and  mtist  be  content  with  pointing  out  the  relation  which  they 

bear   to   albuminuria  

on  the  one  hand  and 
to  imperfect  develop- 
ment of  the  child  on 
the  other. 

Red  infarcts  are 
not,  aa  a  rule,  ob- 
Berved  in  the  placentfe 
of  eclamptic  wnmcn, 
being  noted  on!y  in 
those  cases  in  which 
the  onset  of  the  dis- 
ease has  been  pre- 
ceded by  distinct  mul 
continued  nephritic 
disturl>anees. 

CystJ!  of  lh9  Pla- 
cenltt. — Cystic  struc- 
tures are  frequently 
observed  upon  the 
fietal  surface  and  oc- 
casionally in  the 
depths  of  tlip  placenta.  Small  cysts  a  few  millimetres  in  diameter  were 
noted  in  56  per  cent  of  the  cases  collected  by  Kermaimer.  Larger  ones, 
occasionally  attaining  the  size  of  a  lemon,  are  observed  but  rarely. 
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Cyati  projecting  from  the  foetal  earface  of  the  pUc«iita  an  dgrired  frooi 

tbp  chorion,  mm  u  thowu  hj  the  faet  that  the  anmioD  am  be  nadilj  stripped 
off  from  them.  Thar  raatents  are  osoalfy  dear  and  tianqiaigni,  bat  are 
•omettmes  Uoodj  or  gnuDoos  in  chancCer.  The  walls,  especUllj  the  por- 
tiniu  adjacent  to  the  iDterrilloiu  tpaces,  are  lined  in  great  part  bj  a  dall 
whitish  membrane,  while  occasuMullj  a  portiiHi  ts  occupied  hj  a  white 
infarct 

On  micraecopic  examination,  the  lining  membrane  is  foond  to  be  made 
up  mainly  of  one  or  more  IsTen  of  tolerably  large  epithelial  oelU  with 
roond  Teiicular  nuclei  which  frequently  present  various  degrees  of  de- 
geaeration.  Here  and  there,  corresponding  to  the  situation  of  a  white 
infarct,  thi?  cells  are  abaenl  and  the  wall  conasts  of  6brin.  The  researches 
or  KhrL-n'lorfer,  Peiser,  Dc  Jong,  and  Taaemcr  Itave  clearly  ^hown  that  the 
celU  in  qoMtion  correspond  to  thoae  of  Lan^han$*s  layer,  and  are  derived 
from  the  trophoblaKtic  tissue  which  forms  the  epithelial  covering  of  the 
chorionic  membrane,  and  that  the  cyHttt  result  from  their  degeneration. 

The  cyBta  occurring  in  the  depUu  of  the  placenta  rarely  exceed  1  centi- 
metre in  dianiPter.  Tliny  freqoently  occupy  tho  centre  of  an  infarct,  are 
filled  with  gnimona  contenta,  and  were  miRtakon  by  the  older  writers  for 
abKefl»c«i.  In  other  caaea  the  contenta  are  clear.  Such  structurpji  may  be 
derived  in  one  of  two  ways:  cither  by  the  softening  and  breaking  down  of 
an  infarct,  the  cydt-wall  then  consisting  of  fibrin,  or  from  the  degeneration 
of  the  trophoblastic  cells  which  make  up  modt  of  the  Ro-ca11ed  decidaal 
■epta.  In  the  latter  caw,  the  walls  are  composed  of  cells  identical  with 
thow  obscrvM  in  the  cysta  occurring  upon  the  fatal  sorfoce  nf  the 
placenta. 

Hn  far  as  present  experience  goes,  cystic  formations,  whether  occurring 
upon  the  fo'tal  surface  or  in  the  depths  of  the  placenta,  are  of  interest 
puri'Iy  from  a  [lathulugicat  point  of  view,  and  exert  little  or  no  inDnence 
upon  the  conrHo  of  pregnancy  or  labour. 

Tummirx  of  the  Plnrtnta.—,lohn  Clarke,  in  1798,  described  a  wlid  tu- 
mour about  the  aize  of  a  man's  fist,  which  made  up  a  large  part  of  the 
placcntii.  Since  (hen  a  number  of  similar  tumourn  have  been  described, 
souicthing  IcsH  than  50  W-ing  rooor»lod.  Niobcrgall  and  .MbcH,  in  1897 
and  iHitH.  rc«iK-ciivcIy,  were  able  to  collect  30  and  36  cases  from  the  litera- 
ture. Hince  then  Oufniot,  Osterloh,  and  Bode  and  .Schmorl  have  described 
iddJtionnl  instanrcs. 

All  tumours  of  (lie  placenta  which  have  thus  far  been  studied  are  of 
conniM'tivi'-liKHue  origin.  The  most  frequent  variety  is  the  myxoma  fibny- 
$ym  of  Vircliow,  H-hich  is  a  tumour  of  varying  size,  composed  in  great  part 
of  fibrous  tifi«nc  having  abundant  oval  nuclei,  with  typical  myxomatous 
an-DS  scntttTcd  through  it. 

The  30  tumours  collected  by  Albert  can  be  classified  as  follows: 

Myxoid*  flbrcwRim 14 

I'ibri.iiin 10 

Angioma , 9 

Rftrfoiim 2 

Hrpvri'l<L»]a  of  chorionic  »illt t 


nrSEASES  OF  THE    PLACENTA 

Tho  tro  cases  of  sarcoimi  were  de8cril)ed  by  H)TtI  aa  **  placenta  in  plo' 
CPTiia.'-  Tlieir  ntilurr,  hoMcvcr,  is  open  to  considerable  doubt,  but  in  all 
probability  tla-y  weru  fibromata. 

We  arc  absolutely  ignorant  as  to  the  a>lioIogy  of  placental  tumours,  but 
it  is  interpstin^  to  note  tliat  several  have  4)rigiciated  in  a  succeaturiate  pla- 
centa, while  the  main  organ  rtiiuained  intact. 

According  to  jVlbert  they  exert  a  deleterious  influence  upon  the  course 
of  pregiianty  and  labour.  In  the  My  cases  collected  by  him,  only  one  Ibird 
of  the  children  were  born  alive  or  were  normal  in  size.  Premature  labour 
was  nulL-d  in  1.3,  and  hydramnios  in  4  instances.  The  tumour  formation  ap- 
peared to  interfere  with  the  separation  of  the  placenta,  as  its  manual  re- 
moval was  necessary  in  3  cases,  while  hafmorrhage  during  or  immediately 
after  the  thinl  stage  of  labour  occurred  d  times. 

fnfiommation  of  ihf  Phicenta. — Under  the  term  placentitis  many  of  the 
older  writers  described  rlianges  which  we  now  rerognise  as  infarct  forma- 
tion. Moreover,  aa  has  already  teen  said,  small  placental  cysts  (illed  with. 
gruraous  contents  were  formerly  thought  to  be  abscesses.  Hence  it  follows 
that  most  of  the  statements  in  the  abundant  early  literature  upon  inflam- 
matory lesions  of  tilt;  placenta  must  be  remrived  with  the  greatest  caution. 
At  the  same  time  acute  intlaumiation  of  the  placenta  is  occasionally  met 
with.  It  is  not  a  primary  condition,  but  is  due  to  the  extension  of  a  similar 
process  from  the  der-idua,  the  latter  resulting  from  an  exacerbation  of  a  pre- 
existing chronic  gonorrluca  or  from  an  acute  infection  due  to  the  gono- 
C0CCU6  or  other  pyogenic  bacteria. 

In  several  instances,  upon  examining  sectinna  of  plaeental  tissue  under 
the  microscope,  I  found  the  deeidua  serotina  infiltrated  with  leucocytes 
and  presenting  the  characteristic  picture  of  an  acute  inflammation,  while 
the  adjacent  inten'illoup  spaces  were  crowded  with  leucocvtes.  Franqu^ 
observed  similar  conditions,  but  is  inclined  to  believe  lliut  in  most  in- 
stances the  implication  of  tho  placenta  is  secondary  to  the  death  of  the 

ftpt\]S. 

Tithfrnt!o»is  of  the  Phcrnfa. — Tubercle  formation  in  the  fudal  portion 
of  the  placenta  is  extremely  infrequent.  For  particulars  concerning  the 
cases  which  have  thus  far  been  reported,  the  reader  is  referred  to  the  chap- 
ters upon  the  Physiology  of  the  Fudus  and  the  Infectious  PiM-ases  eom- 
plieating  Pregnancy. 

Calrificnfion  nf  ihf  Placenta. — Kmall  calcareous  nodulee,  sometimes  oc- 
curring in  the  form  of  flat  plaques,  are  frequently  observed  upon  the  ma- 
tcraal  surface  of  the  placenta,  and  arc  occasionally  su  abundant  as  to  cause 
it  to  resemble  a  piece  of  coarse  snnd-pai^rr.  Friinkel  .showed  that  the  chalky 
material  wjis  usually  de|H)sitpd  in  the  necrotic  tissue  surrounding  the  ends 
of  the  "  fastening  "  villi,  as  well  as  in  the  superficial  layers  of  the  deeidua 
serotina. 

When  the  almost  urlversnl  occurrence  of  degenerative  changes  in  the 
placenta  is  remembered,  if  should  be  a  nmtter  of  surprise,  not  that  calcifica- 
tion is  occasionally  met  with,  but  rather  that  it  is  not  noted  in  almost 
every  placenta,  inasmuch  as  apparently  ideal  conditions  for  ita  formation 
are  constantly  present  in  the  later  months  of  pregnancy. 
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Abnormal  Adherence  of  the  Placenta. — In  the  vast  majority  of  cases  Uie 
term  adherent  placenta  is  a  niismmier,  BUiL-e  tlii;  inlurfunince  with  its 
uxpuli)iuu  is  usually  Jue  tu  abnormalities  In  the  uterine  contractions  rather 
than  to  abnormal  adhesions  between  it  and  the  uterine  wall.  In  rare 
intitance^,  on  the  other  hand,  the  adhesions  may  be  w>  finn  and  cxiensivc 
Uiat  spoalancoua  Bfjiaratiuu  becoitni.-*  iiupujiaible,  and  oceUiiiunally  cannot 
be  effected  even  at  autopsy  except  by  tearing  cither  the  placenta  or  the 
uterine  wall. 

Neumann  and  Hense  have  recently  examined  two  uteri  in  vhich  this 
condition  obtained.  Microscopic  examination  in  each  co&e  showed  that  the 
deeidua  serotinn  was  almost  entirely  abBcnt,  and  thdt  the  chorionic  villi 
were  in  direct  contact  with  the  uterine  niusdo  and  the*  connective  tiaeue 
separating  its  fibres.  Under  huch  circunistances  the  absence  of  the  spongy 
layer  of  the  dooidua  readily  explains  the  clinical  phenomena. 

Abnormalities  of  the  ITmbilical  Cord. — Viirintioiis  in  Inserliott. — ITie 
umbilical  cord  in  usually  iuK(Tt{>d  eccentrically  upon  the  fa>lal  surface  of 

the  placenta,  some- 
where between  it*  cen- 
tre and  iH-Tijdier)'.  A 
central  insertion  is 
less  common,  while  in 
a  still  smaller  number 
of  cjises  the  junction 
has  taken  plact*  near 
the  margin,  giving 
rise  to  a  condition 
known  as  hattkdort 
phtrffiia. 

In  3,000  placenlje 
exainiiieil  at  the  Johns 
Hopkins  Hospital  the 
insertion  was  ei"ceu trie 
in  7.1.?.')  per  cent,  cen- 
tra! in  1S.25  per  cent, 
Hn<l  mar^nal  in  7.25 
per  cent.    These  variations  possess  no  clinical  si^^nifieancc. 

On  the  other  band  the  so-called  velamentous  insertwn  of  the  cord — in- 
sertio  velaracntosa — is  of  considerable  practical  importance.  In  this  con- 
dition the  vessels  of  the  cord  separate  some  distance  from  the  placental 
mar^'in  and  make  their  way  to  the  latter  in  a  fold  of  amnion  (Fij:.  ^(*9). 
This  mode  of  insertion  M-as  noted  in  0.84  per  cent  of  15,804  placenta  ex- 
amined by  Ijefevre,  and  ia  1.25  per  cent  of  our  cases.  According  to  Miron- 
off  it  occurs  nine  times  more  frequently  in  twin  than  in  single  pregnancies, 
being  noted  in  5  and  0,r>7  per  cent  of  the  cases  respectively. 

Its  mode  of  production  has  given  rise  to  a  great  deal  of  t^peculatton.  So 
lonjj  as  the  old  \Sews  wore  in  vogue  concerning  the  part  played  by  the  allan- 
tois  and  the  amnion  in  the  formation  of  the  umbilical  cord,  Sehultxe*8  ex- 
planation obtained  almost  universal  acceptance.     According  to  this,  the 
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anomaly  was  the  result  of  abnormal  adlieslons  between  the  umbilical  vesicle 
and  the  chorionic  membrane,  whereby  the  amnion  was  prevented  from  ap- 
ptying-  itself  in  the  usual  niannpr  to  the  cord.  At  present,  however,  the 
allantois  la  known  to  play  an  Uisiguificuut  part  in  thi;  formation  of  tlie  cord 
in  human  beings,  since  the  rcttearchcs  of  Jlis  have  clearly  shown  that  the 
abdominal  pedicle — the  forerunner  of  the  cord — in  present  from  the  earliest 
periods,  and  n;pres(!ut8  an  cxtensioo  of  the  caudal  end  of  the  embryo,  in 
wIuL-h  thL'  allantois  is  represented  by  a  mere  epithelial  ductlet.  Moreover, 
the  cord  is  not  provided  with  a  sheath  of  amnion,  and  therefore  abnormal 
aclhesions  of  the  umbilical  vesicle  can  have  no  effect  upon  its  covering. 

Franqu^,  in  1900,  advanced  the  following  theory  as  to  the  modu'  of  origin 
of  the  velamentous  insertion.  In  the  vast  majority  of  eases,  the  abdominal 
pedicle  extends  from  thai  pociion  ^if  the  chorion  which  ia  in  contiiot  with  the 
most  richly  vascularized  portion  of  the  dccidua — ordinarily  the  d('ci<lua  ncro- 
tina — 6o  that  the  cord  becomes  inserted  upon  the  placenta.  Occasionally, 
however,  during  the  tirst  few  days  of  pregnancy,  the  area  of  greatest  vaa- 
cnlarization  may  be  in  the  decidoa  reflexa,  anil  the  alMlominal  pedicle  then 
takes  ita  origin  from  Ihi.'  portion  of  chorion  in  contact  with  it.  With  tlie 
advance  of  pregnancy,  however,  the  area  of  vascularization  shifts  to  the 
decidua  serotina — the  site  of  the  future  placenta — while  the  abdominal 
PchHcIo  retains  its  original  position,  and  from  its  mati^mnl  end  the  vessels 
c-xtend  to  the  placental  margin.  Peters,  while  recognising  the  fallacy 
of  Schultze'ft  explanation,  is  not  prepared  to  accept  that  proposed  by 
Franquc. 

As  has  already  been  pointed  out,  the  velamentous  insertion  is  noted  com- 
paratively often  in  twin  pregnancy,  and  in  singJc-ovum  twins  is  supposed, 
to  play  a  part  in  the  production  of  hydnimnios.  .According  to  Lefevre,  the 
condition  not  very  uncommonly  predisposes  to  premature  labour. 

When  the  placenta  is  inserted  low  down  in  the  ntenis,  the  velamentous 
veswels  may  extend  partially  across  the  internal  on — vnsa  prsevia — and  as 
dilatation  progresses  be  pressed  upon  the  [>rL'sculing  part,  the  interference 
with  the  circulation  causing  aaphyitia  of  the  ftctus.  In  rare  cases  such 
vessels  are  torn  through  when  the  membranes  nipture,  and  the  ftptus  bleeds 
to  death.  The  full  literature  upon  this  subject  up  t4>  18flfl  has  been  col- 
lected by  Peiscr,  while  Knapp  has  reported  a  case  in  which  the  accident  led 
to  the  death  of  both  twins  developed  from  i  single  ovum. 

Variatianx  in  Lenpih  of  Card. — Normally,  the  undtiliral  cord  averages 
about  55  centimetres  in  length,  though  it  may  present  niarked  varialiona — 
3.5  to  l'.t8  centimetres  (I>yhrenfurth  and  IhTtI).  In  rare  instances  it  may 
be  so  short  that  the  abdomen  of  the  fretus  is  almost  in  contact  with  the  pla- 
centa, but  under  such  circumstances  a  congenital  umbilical  hernia  is  always 
present. 

According  to  Kaltnnbach  the  cord  must  be  of  a  certain  length  in  order 
to  permit  of  deh'very  of  the  child — that  is,  it  must  be  sufficiently  long  to 
reach  from  its  placental  insertion  to  the  vulva,  35  centimetres  when  the 
placenta  is  inserted  high  up,  and  20  centimetres  when  low  down.  As  a 
matter  of  fact  it  rarely  measures  less  than  25  centlmptres. 

On  the  other  hand,  it  not  infrequently  happens  that  cords  which  aclually 
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exceed  the  normal  in  length  may  be  so  twisted  about  the  child  as  to  become 
practically  too  short.  Accordingly,  one  distinguishes  between  absolute  and 
accidental  or  relative  shortness  of  the  cord.  Either  of  these  cuuditioiu 
niay  give  rise  to  serious  dystocia.  Brickner,  who  has  carefully  studied  the 
subject,  states  that  delivery  cannot  occur  under  such  circunistances  unless 
one  of  the  following  accidents  occur:  separation  of  the  placenta,  inverBion 
of  the  ntnrus.  uinhilicjil  hernia  of  the  fwtuB,  or  rupture  of  the  cord,  Uie  last 
two  being  of  infrequent  oecurrence. 

Buplvn  of  the  cord  may  result  from  absolute  or  accidental  shortness, 
being  due  to  the  former  in  Dyhrenfurth's,  and  to  the  latter  in  Alilfeld's 
case,  in  which  the  eord  measurud  44  cfntinietrua  in  lengtli,  but  was  tightly 
twisted  about  the  ftctne.  Ordinarily  an  excessively  long  cord  exerts  no  dele- 
terious influenc:e,  although  it  predisposes  to  the  formation  of  loops  during 
pregnancy  and  to  prolapse  at  the  time  of  labour. 

Knots  of  ihs  Cord. — It  is  customary  to  distinguish  between  false  and 
true  knots,  the  Conner  being  due  to  developments  abntirmalities  in  the 
cord,  while  the  latter  result  imm  the  active  movemeuts  of  the  child.  True 
knots  occur  very  frequently,  and  occasionally  are  of  the  most  compUcatcd 
character.  Ordinarily  they  are  of  no  clinical  importance,  but  occasionally 
they  may  he  pulled  so  taut  as  to  nompress  the  vessels  and  lead  txi  asphyxia 
of  the  fu?tus. 

Loops  of  the  Cord. — The  cord  frequently  becomes  wrapped  around  por- 
tions of  the  ftptus.  and  in  even,'  third  or  fourth  esse  of  labour  the  child's 
neck  will  be  found  loosely  L-ucinded  by  one  or  more  loops.  In  rare  instances 
these  may  produce  strnngulntion.  in  most  of  these  cases,  however,  the 
accident  is  not  due  to  any  drawing  taut  of  the  loop,  but  rather  to  tJie 
fact  that  it  does  not  become  looser  in  proportion  as  the  neck  of  the  child  in- 
creases in  size.  In  other  cases,  loops  of  the  coi-d  tmiy  so  tightly  encircle 
the  body  or  one  of  the  extremities  of  the  child  as  to  give  rise  to  deep 
depressions,  which  in  extreme  cases  may  eventuate  in  the  strangulation  or 
gangrene  of  the  affected  part. 

In  single-ttvum  twins  in  which  the  amniotic  partition  wall  has  been 
broken  through,  it  not  infrequently  happens  thnt  the  cord  of  one  f<etus  may 
become  wrapped  around  some  portion  of  the  other  so  lightly  as  to  cause 
its  death.  A  number  of  cases  of  this  character  have  been  collected  by 
Hermann. 

Torsion  of  the  Cord. — As  the  result  of  movements  on  the  part  of  the 
foetus,  the  cord  may  become  more  or  less  twisted.  Occasionally  the  tor- 
sion is  so  marked  as  to  interftre  seriously  with  the  circulation.  The  most 
extreme  degrees  are  obsened  only  after  the  death  of  the  fretus,  Schanta 
having  reported  a  case  in  which  380  twists  were  noted.  In  rare  instances 
separation  of  the  cord  is  produced,  though  this  is  possible  only  after  the 
death  of  the  fcctus  in  the  early  months  of  pregnancy. 

Tnflammalion  of  fhe  Cord. — As  long  as  the  chiM  is  alive  iutliimmatory 
conditions  are  rarely  noted,  but  after  its  d6ath  the  AVhortonian  jelly  is 
found  to  be  infdtrated  with  leueocytps.  "Sni  uncommonly  oblitr»ratiTe 
changes  occur  In  the  vessels,  the  lumina  becoming  almost  completely  oc- 
cluded.   This  is  especially  liable  to  occur  in  ^"philis,  although  it  is  observed 
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in  other  conditions^  and,  as  has  already  been  pointed  out,  is  believed  to  be 

an  ot'i;a«ii>nul  fsicliir  in  thu  production  of  hydraitmiuti. 

In  rare  instances  varices  of  the  C'rd  may  be  subjected  to  undue  pressure 
as  the  result  of  such  changes.  Meier  has  reported  a  case  in  which  the  death 
of  the  f*lu8  was  attribut^ible  to  the  rupture  of  such  a  structure. 

Tumours  of  (lie  Cord. — Tumour  forinalious  impliuitiug  the  cord  are 
rarely  seen.  Hrcmntomata  occasionally  result  from  the  rupture  of  a  varii 
with  subsequent  i-fTusion  of  blood  into  the  cord.  In  one  instance  I  ob- 
servfd  such  u  luuiour,  5  centiuiL'ires  in  diuHieter,  at  the  foibil  end  of  Iho 
cord.  Myxomata  and  myxosarconiata  hove  also  been  described.  Winckcl 
has  i-eported  two  cases  of  sarcoma  of  the  cord,  while  Budin  has  described 
an  apparently  typical  dermoid. 

Cystic  struc-lureiJ  accfisionally  occur  In  the  courae  of  the  cord.  As  a 
rule  they  arc  only  apparent,  and  result  from  the  liquefaction  of  the  myiom- 
fttous  tissue  of  the  cord.  In  other  eases,  as  reported  by  Kleinwiichter,  they 
may  develop  from  the  tluct  of  the  unibilical  vesicle,  which  is  included  in  the 
cord. 

(I'jthma  of  the  Cord. — This  condition  is  rarely  noted  by  itself,  but  not 
infrequently  ctimplicatoa  cpdematout*  con<litions  of  the  foHus.  li  is  very 
common  in  dead  and  macerated  children.  In  one  of  my  cases,  in  which 
th'?  child  was  born  alive  at  full  term,  the  cord  was  3  centimetres  in  diameter 
and  rpsendiled  an  eel  in  nppearance.  Microscopic  examination  showtsl  lliat 
the  condition  was  simply  due  to  an  incrcaite  in  the  amount  of  Whartouian 
jelly. 

Fcetal  Syphilis, — Syphilis  is  the  most  frequent  cause  of  frctal  death  in 
the  hUcr  irumths  of  pregnancy,  and.  as  was  said  in  Thajitpr  XXV.  may  be 
maternal  or  paternal  in  origin.  The  mother  may  be  sufTering  from  the 
disease  at  the  time  of  conception,  or  may  contract  it  during  the  course 
of  pregnancy.  In  the  one  case,  it  is  believed  that  transmission  to  the  ftetua 
occurs  through  the  nvum.  whereas  in  llie  other  it  takes  place  througli  the 
placenta.  .-Vs  a  rule,  the  latter  mode  of  infection  is  possible  only  when 
the  mother  is  inoculated  during  the  early  months  of  pregnancy,  though 
exceptions  are  occasionally  noted.  So  far  as  my  own  experience  goes, 
I  am  iuflined  to  believe  that  in  most  instances  the  disease  is  paternal  in 
origin,  and  is  transmitted  by  the  spermatozoa.  In  such  cases  the  mother 
will  or  will  not  contract  the  disease,  according  as  the  father  d<M»s  or  docs 
not  present  infecticiiis  lesions  at  the  time  of  coitus.  Since  these  are  usually 
absent,  the  ftetns  ordinarily  becomes  inoculated,  while  the  mother  escapes 
•—CoVfs's  law. 

It  has  long  been  known  that  a  syphilitic  infection  exerts  a  most  dele- 
terious influence  upon  the  product  of  conception.  It  frequently  i^  respon- 
sible for  the  death  of  the  foetus  and  its  premature  expulsion  from  the 
uterus.  Less  commonly  the  child  is  bom  alive  showing  distinct  manifesta- 
tions of  the  disease,  while  in  other  eases  they  do  not  appear  until  a  later 
period. 

It  is  of  the  greatest  importance  that  the  practitioner  should  become 
thoroughly  familiar  with  the  cbaracleristic  lesions  of  ftptal  and  placental 
syphilis,  us  upon  their  recogaitiozL  the  future  treatment  of  tlie  patient  often 
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depends.  Thia  is  a  point  especially  worthy  of  emphasis,  inasmuch  as,  in 
consequence  of  ignorance  or  design  on  the  part  of  one  or  both  parents,  the 
first  intinmtion  tliat  tlie  phyeifian  lias  of  the  existence  of  the  disease  is 
often  nfTonh^d  by  the  birilt  of  a  dead  child  or  the  appearance  of  syphilitic 
stigmata  in  a  living  one. 

Sypliilifi  not  only  gives  rise  to  characteristic  lesions  in  the  skin  and  in- 
ternal organs  of  the  ftetus,  hut  also  afTects  the  placenta,  so  that  frequently 
a  diagnosis  can  be  made  from  an  exauanatiou  if  the  latter  organ.  This 
fiict  ifl  of  special  importance  in  those  cases  in  which  the  foetus  is  bom  alive, 
or  when  an  autopsy  is  not  permitted  upon  a  deiid  child.  The  appearance  of 
the  syphilitii;  firtus  varies  materially  according  as  it  is  born  alive  or  dead. 
In  cither  instance  it  is  markedly  undersized,  and  tlic  i^ubcutaueuus  fat  is 
poorly  developed  or  entirely  lacking.  In  the  living  child  the  skin  presents 
B  dry,  drawn  appearance^  and  has  a  peculiar  grayish  hue.    It  is  very  brittle^ 
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especially  at  the  flexor  surfaces  of  tlie  joints,  where  abrasions  readily  occur 
and  expose  the  underlying  corium.  The  skin  covering  the  soles  of  the  feet 
and  palms  of  the  hands  i»  often  thickened  and  glistening,  and  suggests  the 
condition  observed  in  the  hands  of  washenvomen.  In  otht'r  c-ases,  charac- 
teristic cutaneous  lesions  arc  noted,  particularly  tlie  appearant^e  of  pem- 
phigoid vesicles  upon  the  palms  of  the  hands  and  soles  of  the  feet. 

If  intra-uterine  death  has  occuiTed,  the  foetus  rapidly  undergoes  macera- 
tion, the  skin  peeling  off  upon  the  slightest  toucli  and  exposing  the  under- 
lying discoloured  corium.  Inexperienced  persons  have  regarded  this  con- 
dition in  itself  as  due  to  i;>'[)hilis,  hut  it  is  by  no  means  pathognomonic,  since 
it  occurs  in  all  macerated  children,  no  matter  what  the  cause  of  death. 
At  the  same  time  it  must  be  remembered  that  this  defect  may  entirely  oblit- 
erate or  at  least  obscure  the  specific  skin  lesions. 

The  lesions  in  the  internal  organs  couisist  essentially  in  interstitial 
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changes  in  the  InngB,  liver,  spleen,  and  pan- 
creas, and  ostc'dfhontlritis  in  tlie  long  buue^. 
It  is  xcuerally  stated  thnt  the  lungs  fre- 
quently contain  giiinniatous  nodtiles.  These, 
however,  were  tacking  in  the  siwcimens  wliich 
I  have  examini;d.  In  many  cases  the  lungs 
are  enlarged,  {Mile,  and  scarcely  float  when 
thrown  into  water.  On  inicrosc^opic  examina- 
tion the  alveoli  are  found  filled  with  cast-off 
epithelial  cells  ^  ratJirrhal  pneumonia,  the 
pneumunia  alia  of  Virchow.  In  other  <?aae8 
the  k'siou  consists  in  an  ineruase  in  the  inter- 
stitial tissue  between  the  alveoli,  by  which  the 
latter  are  compreiwed,  but  do  not  bf(?onie  quite 
impervious  to  air.  Thest!  changes  have  been 
exhaustively  studied  by  Ifelk*r. 

As  the  result  of  hypertrophic  cirrhosis,  the 
liver  undergoes  a  marked  increase  in  size,  and 
accortiing  to  Huge  its  weight  may  equal  one 
tenth  or  pven  one  eighth  nf  that  nf  llip  whole 
body,  instead  of  one  thirtieth  as  usual.    Under 

the  microscope  there  is  a  marked  increase  in  the  connective  tissue  sur- 
rounding the  individual  lobules  and  acini,  with  here  and   there   smnll 

_  _         areas  of  round-cell   in- 

(iltrntion. 

The  spleen  likewise 
undergoes  interstitial 
changes  and  increases 
markedly  in  size,  so 
that  it  frequently 
weighs  two  or  three 
times  as  much  as  usual, 
wh  ich ,  roughly  sjteak- 
ing,  is  one  three-hun- 
dreitths  of  the  body 
weight.  The  panereas 
also  presents  intersti- 
tial changes,  and  is 
slightly  larger  than 
nonmd. 

The  recognition  of 
these  lesions  requires 
some  little  pathological 
experience,  though  if 
the  liver  and  spleen  are 
found  markedly  increased  in  size  and  weight  the  diagnosis  of  8^>'philis  ia 
permissible. 

A  much  more  characteristic  sign,  and  one  which  is  readily  detected,  ia 
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affonlwl  by  changes  occurring  at  the  junction  of  the  epiphysis  with  the 
iliaphysis  in  tlic  long  bones — Wegncr's  bone  disease,  formally  the  two 
are  Bcparott-d  by  a  narrow,  whitish,  slightly  cuiTecI  line,  0.5  to  I  milli- 
metre in  diameter — (Juc'nin'H  line — rppresculing  the  area  of  preliminary 
calcification,  which  constitutes  the  scaffolding  upon  which  the  new  bono 
is  developed.  In  syphilis,  on  the  other  hand,  this  undergoes  chararteristic 
changes,  becoming  converiwl  into  an  irregular,  jagged,  yellowish  line  2, 
3,  or  mitre  iiiilliiii(:lrt.'H  iu  thickuuss.  In  iidviiuccd  cases  this  alteration 
is  associated  with  L-onsidcrablc  softening  aiid  the  formation  of  n  soft  pul- 
taceous  material,  which  occasionally  It-ads  to  complete  separation  of  the 
epiphysis  (Figs.  458  and  459). 

Upon  microscopical  examination  of  tlie  normal  epiphysis,,  as  shown  in 
Fig.  4G0,  the  cartilage  cells  are  found  to  b«  arranged  in  parallel  rows  at 
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right  angirs  to  Oii^rin's  line,  while  below  it  is  the  tyi>ieBl  bony  structure  of 
the  diaphysis  with  its  marrow  cavities.  The  line  itself  is  formed  by  a  deposit 
of  lime  salts  between  the  median  ends  *if  the  rows  of  cartilage  cells,  and  is 
gra<lnally  invaded  by  the  newly  formed  bone. 

In  syphilis,  as  is  illustrated  in  Fig.  461,  the  changes  are  due  to  o$teo- 
chon^rilifi.  as  the  resnlt  of  which  there  is  no  lunger  a  sharply  marked  zone 
of  preliminarj'  calcification  between  the  cartilage  and  the  growing  bonej 
but  areas  of  hone  formation  and  calcification  are  found  scattered  irregu- 
larly through  the  lower  portions  of  the  epiphysis,  giving  an  irregular  ap- 
pearance to  this  region. 

These  changes  have  been  carefully  studied  by  Wegner  and  R.  Miiller, 
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and  are  most  readily  recognisable  at  the  lower  end  of  the  femur,  and  fairly 
well  at  the  lower  ends  of  th©  tibia  and  radius.  They  arc  less  clearly 
defined  at  tlit-  upper 
ends  of  the  tibia,  fibu- 
la, and  femur,  and 
only  in  rare  instances 
fan  thpy  be  made  out 
at  the  ends  of  the  ribs. 
They  are  extremely 
characteristic,  and 
their  detection  justi- 
fies one  in  making  a 
positive  diaji^oiiis  and 
placing  the  patient 
under  specific  treat- 
ment. 

PlGctntal  Syphilis. 
— Under  the  influence 
of  syphilitic  inficlion 
the  placenta  under- 
goes vary  characteris- 
tic changes.  It  be- 
comes lar;jerand  paler 
in  colour,  and  if  the 
fcptuft  is  dead  often 
presents  a  dull,  £;reasy 
appearance.  Its  in- 
crease in  size  is  very 
marked,  and  accord- 
ing to  the  researches 
of  Cnrrea-Dias  and 
Schwab,  whiili  I  have 
been  able  to  confirm. 
instead  of  one  ^ixth 
it  may  represent  as 
much  as  one  fourth  or 
even  a  larger  fraction 
of  the  entire  body 
weight  of  the  foetus. 

Still  more  charac- 
teristic, however,  are 
the  changes  in  the 
ciiorionic  vill  i,  to 
which  Friinkel  called 
attention  in  1H7^.  In 
syphilis  the  villi,  when 
toased  out  in  salt  solution,  are  seen  to  have  lost  their  characteristic  arbor- 
escent appearance  and  to  have  become  thicker  and  more  club-shaped  (Figs. 
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468  and  463).    At  the  same  time  there  is  a  markKd  decrease  in  the  number 

of  blood-vetvsels,  which  disappear  almoat  untireW  Ja  advanced  caecs.  This 
results  |wrtly  (rom  eudarturitie  clmnges,  but  principally  from  a  prolifera- 
tion of  the  stroma  cells,  which  lose  their  normal  stellate  appearance,  be- 
coming round  or  oval  in  shape,  and  oloaely  packed  together. 

Similar  changes  are  observed  in  sections  made  from  hardened  speci- 
mens. As  will  be  eecn  on  comparing  Ftgs.  464  and  405,  the  individual  villi 
arc  markedly  inc-reased  in  size  and  almost  devoid  of  blnoil-vesstds.  wliile 
their  stroma  is  made  up  of  closely  packed,  round,  or  oval  cells.  This  appear- 
ance ia  so  charact eristic  as  to  enable  one  with  a  little  practice  to  make  a 
probable,  if  not  a  positive  diaj^osis.  and  at  the  same  time  affords  a  satis- 
factorj*  exphmalion  for  the  poor  develupment  of  the  ftetus. 

It  is  ^eucrully  stated  that  distinct  syphilitic  lesion#>,  varying  from  a 
marked  thickening  of  the  membrane  to  distinct  gumma  formation,  are  fi-e- 
(jueiidv  noted  in  tlie  decidiia.  T  am  inclineil  tx»  believe,  however,  that 
many  of  the  ccmditions  which  have  ln't'n  described  as  such  have  no  connec- 
tion with  lues,  but  arc  analogous  to  the  various  hyiierplastic  conditions  of 
tlie  deeidna.  which  were  formerly  attributed  to  the  same  cause. 

Zilles.  and  many  of  the  earlier  writem,  described  giuninala  occurring 
in  thi?  fivtal  portion  of  the  placonta.  1  have  never  met  with  such  lesions, 
and  am  of  the  opinion  that  careful  histological  study  will  show  that  the 
majority  of  the  sa-ailled  placental  pnmmatji  are  merely  infarcts  in  variuus 
stages  of  dcvt-hipnicut  or  degL-iicration. 

General  Dropsy  of  the  Fcetus. — In  this  rare  condition,  65  instances  of 
which  have  been  colleett^l  by  Ballantyne,  the  foetus  and  placenta  ai-e  mark- 
edly oKlcniatous.  As  the  result  of  iutlltrntiim  witli  serum  the  former  may 
attain  immense  proportions  and  the  latter  l>e  increased  to  three  or  four 
ttmi's  its  normal  pizc.  In  a  oise  recently  under  my  (dtservation  the 
ra?tus,  at  the  seventh  mouth  of  prugiiancy,  wtnghed  1,140  and  tlie  pla- 
centa 1,300  grammes.  Cohn  has  described  a  placenta  weighing  3,900 
grammes. 

Although  a  good  deal  lias  been  written  upon  the  subject,  no  satisfactory 
PTjdanation  of  the  anomaly  has  as  yet  been  arrived  at.  Formerly  it  was 
supposed  to  result  from  (edematous  conditions  of  the  mother,  but  tho 
roscarches  of  Ballantyne  have  shown  that  this  view  does  not  always  hold 
good,  and  that  in  the  majority  of  the  cases  submitted  to  a  thorough  study 
lesions  wert-  noted  in  the  organs  of  the  ffrtns  snilicient  to  explain  the  pro- 
duction oT  the  cumlition.  It  is  interesting  to  note  that  in  several  cases 
collected  by  .Seifert  it  was  attributed  to  fietal  leukiemia. 

The  diseaee  always  leads  to  the  death  of  the  ffetus,  which  in  no  in- 
stance sumved  its  birth  for  more  than  a  few  hour;*.  In  the  majority  of 
cases  on  rerorrl  labour  wns  ^spontaneous,  though  oeeasionally  the  in<Teased 
size  of  the  ffrlus  nnd  the  placenta  may  give  rise  to  dystocia. 

Diseases  of  the  Foetnt. — In  most  text-hooks  upon  ohsietrirs,  numerous 
morbid  eomliiion?  of  the  fielus  are  described  under  this  heading.  Tlie  ma- 
jority of  them,  however,  are  of  interest  mainly  from  a  pathological  point 
of  view,  and  have  no  obstetrical  sicniflcance,  except  in  those  cases  in  which 
they  lead  to  an  increase  in  the  bulk  of  the  foetns,  which  in  turn  may  give 
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rise  to  difficult  labour.  Accordingly,  they  will  not  be  considered  in  this 
place,  though  certain  of  them  will  be  referred  to  in  the  chapter  upon  Fcetal 
Dystocia. 
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CHAl'TER  XXIX 
ABORTION.  MISCAItRlAOE.   AND  PREMATUHK  LABOUR 

Spontaneous  expulsion  of  the  onim  may  occur  at  any  period  of  preg- 
nancy, and  is  variously  designated  acoonlin^  to  llip  degree  of  development 
which  thu  product  of  coucejitiou  haa  atlained,  Tlius,  it  is  customary  to 
speak  of  abortion,  of  mi&carriaxc,  or  of  premature  labour,  respfctiYcIy, 
aeconling  as  pregnancy  has  terminated  hefori?  the  sixteenth  week,  between 
the  sixteenth  and  twenty -eighth  week,  or  at  a  later  period. 

Prior  to  the  sixteenth  week,  owing  to  the  uuperfect  doveloptncnt  of 
the  placenta,  the  entire  ovum  often  comes  away  intact.  From  that  time 
on.  however,  the  placenta  forms  a  definite  organ  and  the  expulsion  of  an 
iutaet  ovum  ia  exceptional,  the  fu'tus,  as  a  rule,  being  extruded  first,  and 
followed  after  a  longer  or  shorter  period  by  the  placenta  and  membranes. 
After  the  twenty-eighth  week  the  enur(;e  of  lahour  differs  but  little  from 
that  ohsen-4'd  at  full  term,  and  tlie  (;hild,  if  projHrly  eared  for,  may  survive, 
its  diances  of  so  doing  increasing  in  almost  georaetrieal  proportion  witJi 
every  additional  week. 

As  the  term  abortion  is  somewhat  suggestive  of  a  criminal  procetlure,  it 
ia  rarely  employed  in  popular  parlance,  all  cases  terminating  prior  to  the 
period  of  viability  being  designated  as  miscarriages.  Among  medical  men, 
on  the  other  hand,  the  latter  term  is  but  little  used,  and  it  is  customary 
to  Fpeak  of  all  cases  ending  before  the  twenty-eiglilh  week  as  alHirtions. 

Freifuency. — It  is  diflk-ult  to  arrive  at  accurate  conclusions  concerning 
the  frequency  with  which  abortion  occurs.  Inafsmnch  as  a  comparatively 
small  proportion  of  such  cases  are  treated  in  the  lying-in  hospitals,  the 
statistics  baaed  upon  their  records  would  give  too  low  an  estimate.  Ou  tlie 
other  hand,  siifticiently  large  series  from  private  practice  are  not  available. 
Franx  states  that  nhortion  occurred  in  15,4  per  cent  of  the  cases  ad- 
mitted lo  the  lyiug-in  hospital  at  TTalle,  the  accident  being  more  than  twice 
OS  frequent  in  multipara;  as  in  primipara?.  A  conservative  estimate  would. 
indicate  that  about  every  fifth  or  sixth  pregnancy  in  private  practice  ends 
in  abortion,  and  the  perrentage  would  be  increased  eon-^iidernbly  were  the 
very  early  cases  taken  into  account,  in  wliich  there  is  profuse  loss  of  blood 
following  the  retardation  of  the  menstrual  period  for  a  few  weekg. 

JEtiohfjij. — In  the  early  mnnihs  of  pregnancy  spontaneous  expnlsion  of 
the  ovum  is  nearly  always  preceded  by  the  death  of  the  ftetus.  For  this 
reason  the  consideration  of  the  letiology  of  abortion  practically  resolves 
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itself  into  determining  the  p*use  of  fcptal  death.  Tn  the  later  months,  on 
the  oth«r  hand,  the  ftPtus  is  freiiuently  born  alive,  aud  other  fai-lors  must  lie 
looked  for  to  explain  its  expulsion.  Foetal  death  may  be  due  to  abnormali- 
ties occurring  in  the  ovum  itself  or  due  to  some  disease  on  the  part  of  the 
mother,  and  now  and  again  of  the  father. 

(a)  The  death  of  the  fa-tus  is  frequently  due  to  abnonnaUtiea  in  the 
development  of  the  cmbr\'o  which  are  inconsiiftent  with  fretal  life.  More 
often,  however,  it  reHiilt.'*  froni  changes  in  the  fcptal  iippenda^ca,  which 
interfere  with  its  nutrition,  such  as  excessive  torsion  of  llie  cord,  hydram- 
nio8,  hydatidiform  mole,  or  ."(yphiHs.  In  the  last  two  affections  the  nutri- 
tive material  conveyed  by  the  maternal  vessels  to  the  intervillous  apaces 
merely  sufTices  to  nourish  the  hypertrophic  chorionic  villi,  little  or  none 
remaining  to  be  transmitted  to  tlie  child. 

Again,  other  diseases  and  abnormalities  of  the  placenta  may  lead  to  the 
same  result.  Thu.**  llerttens  and  Frantpi^  have  describeil  an  oblltewiling 
eudarterilis  in  tiie  vessels  of  the  ehuriouic  villi,  independent  of  eypliilis, 
which  interferes  with  the  fo'lal  circulation  to  such  an  extent  as  to  be  in- 
eitmpatible  with  life.  In  other  cases,  the  al)undant  formation  of  red  and 
white  infaretH  may  throw  so  large  a  |H)rti(m  of  the  placenta  oat  of  func- 
tion that  the  remainder  is  not  sufficient  to  supply  the  necils  of  the  fnetus. 
Abnormalities  in  development,  such  as  placenta  pr;pvia  or  velanientous  in- 
sertion of  the  cord,  as  well  as  premature  separation  of  the  placenta,  may 
likewise  bring  about  circulatory  conditions  inconsistent  with  fcetal  life. 

(6)  As  ^xQ^  pointed  out  in  the  chapter  upon  the  Accidento!  Coraplicationa 
of  Pregnancy,  all  acute  infcctiouj*  diseases  have  a  tendency  tn  bring  about 
the  death  of  the  child  and  its  subseijucnt  expulsion  from  the  uterus.  The 
fatal  result  is  usually  due  to  the  transmission  of  toxines.  and  occasionally  of 
the  specific  micro-organisms  from  the  mother  to  the  child.  Poisoning  with 
phowphonis,  lead,  illuuiiualing  gas,  ami  other  substances  may  lead  to  simi- 
lar results. 

Diseases  of  the  heart  and  kidneys  may  likewise  play  a  prominent  part  in 
the  causation  of  fietal  death.  Tn  the  former  it  is  attributed  to  imperfect 
aeratinn  of  the  blood;  in  the  latter  it  may  result  direetly  from  the  accumula- 
tion of  cxcremcntitious  substances  in  the  maternal  blood  and  their  subse- 
quent transmission  to  the  fn!tu8;  or  indirectly,  from  the  fact  that  large 
portions  of  the  placenta  are  thrown  out  of  function  by  extensive  infarct 
formation.  Tj<'ss  commonly  rliseases  of  the  liver  or  lungs  of  the  ninther  may 
be  indirectly  responsible. 

Fn-tal  death  is  sometimes  attributable  to  malnutrition  nn  the  part  of  the 
mother,  although  this  is  very  exceptional.  On  the  other  hand,  it  is  not 
unusual  for  wtmicn  suffering  from  wasting  diseases  to  give  birth  to  fully 
developed  children. 

Abnormalities  in  the  generative  tract  likewise  play  an  important  part 
in  the  letiology  of  abitrtion.  Thus,  developmental  anomalies  of  the  uterus, 
or  imperfi'Ct  develo|)raent  of  the  normally  formed  organ,  may  he  responsible 
for  conditions  whici)  are  unfavourable  fnr  Ihe  implantation  of  the  ovum  and 
Wfaer  (v  the  development  of  the  placental  circulation.  Hironic  metritis  ia 
dbiSWOfied  to  act  in  Uie  same  way.    Dense  adhesions  about  the  tnbes  and 
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ovaries,  resulting  from  inflammatory  processes,  only  rarely  interfere  with 
the  expansion  of  the  uterus  Bullioii-utly  to  give  rise  to  fibortion,  since  in 
most  cases  the  luinclK  of  acUutsioiui  gradually  stretch  anil  bccoiiie  elongated. 

Displacements  of  the  uterus,  more  particularly  retroflexion  and  pro- 
lapse, are  justly  considered  as  most  important  factors  in  the  causation  of 
abartion.  As  a  rule,  the  interruption  of  pregnancy  is  due  le^^s  to  the  ab- 
normal position  of  ihe  uterus  than  to  changes  in  its  endometrium  incident 
to  the*  dispJacement.  In  the  rare  cases  of  incarceration,  however,  the  acci- 
dent must  be  attributed  to  the  persistent  abnormal  position  of  the  organ. 

The  most  itnportaut  factor  in  the  produnH4m  of  abortion  is  afforded  by 
diseases  and  abnormalities  of  the  dccidua.  \u  tlu-  hypertrophic  forms  of 
decidual  endometritis — decidua  polyposa — the  bulk  of  the  maternal  blood 
brought  to  t!ie  placental  site  goes  to  nourish  the  hyperp^"^^'*^  decidua,  while 
in  the  atrophic  forms  the  conditions  arc  unfavoumblc  for  the  nonnal  ira- 
plantatioa  of  the  ovum  and  the  development  of  the  placcntu.  More  impor- 
tant still  is  the  part  played  by  chronic  glandular  endometritis  and  aeut« 
inflammation  of  the  decidua.  The  former  is  usually  accompanied  by  hwmor- 
rhagic  changes,  and  is  the  mont  frequent  cause  of  abortion  in  the  early 
months.  The  presence  of  iiLyomata  in  the  walls  of  the  uterus  mupt  be 
looked  upon  as  an  occasional  factor,  almrtinn  resulting  less  from  the  me- 
chanical effect  of  the  tumour  itself  than  from  the  changes  in  tliu  decidua 
imident  to  it. 

In  a  few  cases  the  caaise  of  abortion  is  to  be  sought  for  in  reflex  influ- 
ences which  ta^e  their  origin  from  Ipsions  of  the  gr'nerative  truet  or  from 
irritative  conditions  about  the  breasts.  In  very  rare  instances  the  accident 
is  attributable  to  intense  mental  emotions^anger,  fright,  or  grief. 

It  is  customary  to  distinguish  between  preiHxpaswfj  and  caritinff  raiiaea 
of  abortion.  The  various  fat-lors  to  whieb  allusion  has  just  been  made, 
predispose  to  abortion,  while  the  exciting  cause  is  often  of  a  mechanical 
nature,  such  as  a  slight  fall,  jar,  or  overexertion.  The  statements  of  the 
patient  conrrrnlng  the  latter.  Itowever,  must  be  received  with  caution,  as 
in  many  cases  they  are  merely  incidental  and  have  no  connection  with  the 
interniption  of  pregnancy.  At  the  same  tinu^  it  must  be  admitted  that  the 
apparently  healthy  ut^nis  in  certain  women  possesses  an  abnormal  degree 
of  irritability,  and  will  react  to  stimuli  which  in  others  would  be  without 
effect.  Tn  such  patients  the  slightest  violence,  such  as  coitus,  a  misstep, 
tripping  over  a  rar[M>t,  or  a  ride  over  a  rough  road  may  bring  on  nn  abortion; 
while  in  others  the  most  violent  exercise  and  the  rudest  manipulations  may 
be  borne  with  impunity.  Occasionally  a  simple  bimanual  examination  may 
be  followed  by  an  abortion;  while,  on  the  other  hand,  every  physician  can 
recall  eases  in  which  a  sound  has  Ijcen  intradiieed  into  the  pregrmnt  uterus 
without  ill  effects,  and  in  rare  instances,  in  the  later  months,  tJie  rcp«^ted 
introduction  of  a  large  bougie,  or  even  of  a  Champetier  de  Rilies  balloon, 
will  fail  to  bring  about  siLtisfactory  uterine  eontraciions. 

(r)  Practically  the  oidy  paternal  cause  of  abortion  is  svphilis,  which,  aa 
has  already  been  said,  frequently  leads  to  changes  in  the  placenta  and 
the  organs  of  the  foitus,  which  bring  about  its  death  and  its  premature 
expulsion  from  the  uterus. 
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yn^antw  m  the  fint  IIbbt  iwitha  bc  CMAomctrftic  lad  nlcrine  displae«^ 
■I  lilt.  wb3e  after  tkis  period  mp/ka^  aid  Brigfaft  £ieMe  play  &  Exmilv 
fA.  nai^  Sotei;  ia  4SS  CMM  o<  nt»«laBe  dittb  ocewnoK  m  the 
lah  I  ■Mlht  rrf  prrj;— fj  ia  nMiilV  rlinir.  ftimit  thr  nnrlrTtrim;  nnni  to 
be  arpliflk  lA  4S.7,  riboMniiiiit  is  19^,  sad  6ixemges  ftul  abnomalitiea  of 
the  fatna  ia  ll.l  per  coit. 

It  k  Dot  tuBfotl  to  meet  vicli  vooctt  who  pre  a  hiifaiiy  of  repeated 
■btfftioo  or  tiiwalme  kboor  OBiuuiiag  at  afaoat  the  Ktae  time  io  a  ntunber 
of  wMt^awttt  pugiuuLka.  Ckrefal  emaiaalifin  of  such  petienu  will 
lutiaUy  denxmstrate  the  eiirtff  r  of  an  endoakethtis  or  a  nterine  displacf;- 
ment,  if  the  intcrmptioa  has  oecnned  id  Aa  fast  half  of  pr^aancf;  and  it 
ia  odI;  after  the  core  of  the  aoderbriiig^  eoBdhiiai  that  solneqaeiit  preg* 
oaztcies  can  be  expected  to  pro^rrv«»  to  fall  term.  When  repeated  prema- 
ture labonr  has  occurred  in  Ute  secood  half  of  gestation,  ngim  of  albuaunu- 
ria.  Bright**  disemM,  or  syphilis  ail]  osaalljr  be  diseofered.  This  subject 
lias  rrcf^ntlT  l>e<rD  coEoi'Jered  in  detail  br  Lamer. 

Paikolotfy. — In  the  first  half  of  prej^iiancy,  the  immediate  cause  of  the 
expulsion  of  the  omm  is  to  be  found  in  hiemorrhagic  changes  in  the  de- 
cidua.  Concerning  their  mode  of  production  ve  mn^  eoofeos  i  profound 
ignorance,  although  when  endometritis  is  the  underljing  cause  tbi-ir  origin 
is  readily  «n(1cn«tfK>d.  These  chsnges,  which  are  meet  marked  in  the  de- 
cidtia  aerulina,  art-  followed  by  (le^nenitioQ  of  the  affected  tiasnes..  as  tJie 
result  of  which  the  attachment  of  the  orum  to  the 
uterin(>  wall  becomes  more  or  leas  looscnetl.  and  the 
prfxlnrt  of  conception  comes  to  act  as  a  foreign  body 
aud  pivcs  rise  to  uterine  contractions,  which,  after 
a  longer  or  shorter  perioil,  lead  to  its  cxpuIi«ion. 

Sometimes,  especially  in  the  early  months,  the 
entire  ovum  may  be  oxpellerl  after  a  fpw  premoni- 
tor>*  ?nnploins.  and  not  infrequently  the  entire  tlc- 
ridual  lining  of  the  nterine  cavity  is  ca^t  off  at  tho 
»)nie  lime.  In  tnich  cases  a  triangular  sac  comes 
away  which  represcrnts  the  decidua  vera  and  is  made 
lip  of  blood-stained  tissue  several  millimcirps  in 
llijckncwi.  It  contains  in  its  interior  the  rounded 
vesicular  ovum,  covered  by  the  decidua  reflexa. 
More  frequently,  hoT*-ever,  the  decidua  vera  remains 
in  ufrro,  while  the  ovum,  surrounded  bv  the  lU-cidua 
rcfloxa.  in  expelle<l.  Occasionnlly  the  roflcxa  is  torn 
through,  and  a  shaggy,  more  or  less  spherical  struc- 
ture is  cast  off — the  ovum  surrounded  by  the  chori- 
onic villi. 

As  pregnancy  advances,  the  expulsion  of  the 

entire  ovum   is  obscn-ed  less  frequently,  so  that 

after  tho  fourth  month  it  is  the  rule  for  the  mem- 

brunt'S  to  rupture  aud  (he  fretus  to  be  expelled  by  itself,  fnllowed  by  tho 

plnironla  and  mombranos.    Occasionally  the  intact  ovum  may  be  expelled 
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even  at  a  later  period,  and  I  have  seen  several  cases  in  which  thie  occurred 
Bfi  late  as  the  seventh  or  eighth  month.  This,  however,  is  very  unusual, 
the  course  of  premature  labour  being  identical  with  that  observed  at 
full  term. 

In  many  instances  the  process  of  abortion  occurs  very  slowly,  so  that 
the  blood  poured  out  between  the  periphery  of  the  ovum  and  the  deoidua 
has  an  opjiortunity  to  coagiilnte.     Under  such  conditions,  the  ovum  on 
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its  expulsion  is  surrounded  by  a  capsuW  of  clotted  blood  of  varying  thick- 
ness with  degenerated  chorionic  villi  scattered  through  it.  In  its  interior 
is  a  small  cavity  filled  with  clear  fluid  and  lined  by  a  thin,  jilistening  mem- 
brane (the  amnion)  from  one  point  of  wliich  hangs  the  urnbilioal  cord 
and  the  partially  degen{irated  foetus.  Such  structures  arc  (^Eassifu-d  as  hlvud 
or  corneous  moles,  accordin;2;  to  their  appearance.  lu  the  former  the  capsule 
of  coa^lated  blood  is  red  in  colour,  while  in  the  latter  it  presents  a  paler 
appearnnce,  the  rt'siilt  of  fibrin  fnrnuition  (Fig.  4<!ft). 

Now  and  tht-n,  the  interior  of  suc-h  structures,  instead  of  being  lined  by 
the  smooth  amnion,  may  present  an  irregular  nodular  appearance,  which  is 
due  to  the  formation  of  hrpmatomata  of  varying  size  beneath  the  amnion 
and  chorion.    This  condition,  to  which  Granville  applied  the  term  ovum 
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iuberruloiium,  lias  been  more  particularly  studied  by  Breus,  who  dc8i,g:natpd 
it  as  tuberous  subrfiorial  bttmatoma  uf  the  decidua  (Fig.  ItJT).  Ue  believed 
that  the  tuberous  appearance  was  the  result  of  ha;raorrha;ie  into  coliapeod 
folds  of  the  amnion,  while  Gottschalk,  Walther,  and  others  consiiJered  that 
the  lia'morrhagc  was  the  primary  factor.  Davidaolm,  in  a  recent  article, 
takes  the  view  tJiat  the  dii;  pro  portion  between  the  eize  of  the  fcctus  and  the 
o%*um  is  the  result  of  hydramnios,  and  after  the  death  of  the  former  the 
amniotic  fluid  is  frradually  absorbed,  wtien  the  redundant  amnion  becomes 
folded  upon  itself,  i\\v.  blood  being  effused  into  its  folds. 

1j»  all  uti-rino  moles  the  fcctus  is  relatively  smaller  in  size  than  vrouid 
naturally  correspond  with  the  menstrual  histor}*.    This  fact  indicates  that 

Uio  process  is  of  gradual  formation,  and 
that  a  considerable  period  elapses  between 
the  death  of  the  ftetus  and  the  expulsion 
of  the  ovum.  Not  uncommonly,  indeed, 
the  ftetus  may  undergo  complete  tiiseolu- 
tion.  or  be  represented  merely  by  a  stnb 
of  umbilical  conl  hani;ing  from  the  interior 
■  if  the  ovum;  while  in  rare  instances  all 
trace  of  it  may  disappear,  and,  after  re- 
position of  tfie  amniotic  fluid,  the  ovum 
may  be  represented  by  a  solid  mass  of  var>-- 
in^  gize,  composed  of  chorionic  villi  em- 
bedded in  coagulated  blood. 

DtHsvlutian  of  tlie  dead  f(etus  is  poa- 
sible  only  in  the  early  weeks  of  pregnancy, 
and  cannot  occur  after  it  has  attained  any 
con&iderabte  proportions.  In  the  latter 
class  of  cases  the  retained  fipiun  may  un- 
dertjo  mactraiion.  Under  such  circura- 
Rlanres  the  brain  degenerates,  the  bones 
of  the  skull  ctillapse,  the  abdomen  becomes 
dtstende<l  with  a  blood-stained  fluid,  and  the  entire  fcctus  takes  on  a  dull 
rcddii<h  c»dour  due  to  staining  Mith  blood  pigment.  At  the  some  time  the 
skin  softens  and  peels  off  at  the  slightest  touch,  leaving  behind  the 
bright-red  corium.  The  internal  organs  become  soft  and  friable,  and 
lose  their  capacity  for  taking  up  the  usual  histological  stains.  In  rarer 
in^itances  the  foetus  becomes  coinprrswed  and  takes  on  a  dry,  parchment- 
like ap[H>arancp — mumtni/icniion.  This  is  rarely  obaei-ved  in  ordinary  abor- 
tion, but  is  noted  with  {-omparative  frequency  in  twin  pregnancies,  when 
one  fa>tus  has  died  at  an  early  period  while  the  other  has  gone  on  to 
full  development — fretus  papyraccus. 

In  very  exceptional  instances  the  fcctus  may  be  retained  in  uirro  for 
a  long  period,  until  the  deposition  of  lime  salts  upon  it  converts  it  into 
«hat  is  known  as  a  lithojurdion.  This  phenomenon,  though  extremely  roK 
in  uterine  pn-gnaney  in  humnn  beings,  ig  relatively  common  in  the  lower 
animals.  In  extra-uterine  gestation,  on  the  other  hand,  such  a  condition 
is  not  of  unusual  occurrence. 
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Clinical  Hutory. — From  a  clinical  etandpoint  it  is  a  loatter  of  coodider- 
able  importance  to  distinguish  thic  period  at  which  the  pregnancy  is  ter- 
lainated.  Wlien  it  occurs  in  the  first  half  it  is  not  unusual  for  the  ovum  to 
be  expellfid  aa  a  whole,  while  in  the  second  half  of  prejfnancy  the  coarse  of 
evuatii  is  similar  to  that  obstTved  at  a  full-term  labour. 

The  onset  of  abortion  is  usually  preceded  by  certain  premonitory  ^rtap- 
toms,  the  most  important  of  which  are  hwrnorrhage  and  pain  in  the  back 
and  lower  abdomen.  Loss  of  blood,  no  nmller  how  slight,  in  the  early 
mouths  of  pregnancy,  should  ahvays  be  rcpardcd  i^ith  suspicion,  for  if  it  be 
not  a  premonitorj'  symptom  of  abortion  it  usimliy  in<!icate8  the  existence  of 
a  hyperplasttc  endometritis  or  an  abnormal  implantation  of  the  placenta. 
When  due  to  the  former  the  discharge  is  usually  not  very  profuse,  and  is 
of  a  dirty  brown  or  brownish-red  colour,  while  when  due  to  the  latter  it  is 
apt  to  be  more  profuse  and  distinctly  bloody  in  character.  The  premonitory 
bleeding  may  persist  for  weeks  or  be  promptly  followed  by  the  expulsion  of 
the  ovum.  Indeed,  in  some  cases  the  latter  event  may  occur  so  rapidly  as 
to  sur{)rise  the  patient. 

\TTien  a  patient  in  the  first  few  wpt'ks  of  pregnancv  begins  tfl  lose  blood, 
and  the  How  is  associated  with  pain  ia  the  lower  ulidomeu  and  back,  an 
abortion  is  threatened.  It,  however,  does  not  become  imminent  unless  the 
hfpniorrhage  he  profuse  or  the  cervix  considerably  dilated;  even  in  the  latter 
case  it  is  not  iuipoasible  for  flu;  disturbance  to  subside,  and  for  prL'gnimey 
to  go  on  witiiout  interruption.  On  the  other  hand,  rupture  of  the  mem- 
branes and  escape  of  the  liquor  amnii  indicate  that  abortion  is  ineritnble. 

When  abortion  becomes  imminent,  the  lunniorrhage  is  usimlly  quite  pro- 
fuse, though  as  a  rule  not  sulTujieut  to  endanger  the  life  of  the  woman. 
At  the  same  time  she  experiences  severe  cramp-like  pains  in  the  abdonion 
due  to  the  nterine  contractions,  which  later  become  distinctly  bearing-down 
in  character.  After  the  eer\-U  has  become  sufTicicntly  dilatc?d  the  detached 
ovum  may  be  expelled  intact  from  the  uterus,  and  wlien  not  retained  in  the 
vagina  comes  away  satisfactorily.    This  is  known  as  rornpMe  abortion. 

Not  uneonmionly,  an  the  other  hnn<l,  after  rupture  of  the  memhrancj* 
and  the  escape  of  the  amniotic  fluid,  the  ftetus  alone  is  expelle<l,  while  the 
placenta  and  membranes  remain  in  the  uterus^ — incompHe  abortion.  In 
Buch  cases  the  hteniorrhage  iismilly  pe.r>sista  until  the  retained  stnu^tiires 
flrc  extruded  spontaneously  or  are  removed  artifieially,  though  the  pains 
usually  cease  with  the  expulsion  of  the  fictus.  After  the  utcnis  has  rid 
itself  of  the  product  of  conception,  the  hemorrhage  and  pain  cease,  and  a 
process  of  involution  begins,  identical  with  that  observed  after  full-term 
labour. 

Trfnlm^nl. — Prophylactic  treatment  is  most  important,  although,  as 
a  rule,  it  is  not  avuilnblc  in  women  aborting  for  the  first  time.  If,  hoM'- 
ever,  the  patient  presents  a  history  of  repeated  abortion  or  premature  la- 
bour, precautionary  measures  should  be  instituted  before  conception  has 
again  taken  place. 

The  general  and  local  condition  should  be  carefully  investigated  and 
any  abnormality  subjected  to  appropriate  treatment.  If  the  patient  lias  a 
rclroficxcd  uterus,  the  organ  should  be  replaced  and  held  in  position  by 
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itself  into  determining  the  cause  of  ftptal  dnath.  In  tho  \hIct  months,  on 
the  other  hiintl,  the  fa'tua  is  frequeuUy  bora  alivf,  and  oiher  factors  must  be 
looked  for  to  explain  its  expulftion.  Fcctiil  death  may  be  due  to  abnonnali- 
ties  occurring  in  the  ovum  itself  or  due  to  some  diseaae  on  the  part  of  the 
mother,  and  now  aud  a^aiu  of  the  father. 

(a)  The  death  of  the  ftctus  is  frequently  due  to  abnormalitiee  in  the 
development  of  the  pnihrvo  wliich  are  inconsi^itent  with  fti?tal  life.  More 
often,  however,  it  rc-sult.'*  froni  changt^  in  the  fa>ta]  appenda;;t_'S,  which 
interfere  with  ils  uutrilion,  sucli  as  excest^ive  torsion  of  the  cord,  hydram- 
iiioa,  hydatidifonn  mole,  or  sii-philis.  In  the  last  two  affections  the  nutri- 
tive material  conveyed  by  tlie  maternal  vesstdm  to  the  intervillous  Bpaee« 
lufTpIy  auffiri^s  to  nouriah  the  hyperlruphie  chorionic  villi,  Uttle  or  none 
remaiaiag  to  be  transmitted  to  the  child. 

A^in,  other  diseases  and  abnormalities  of  the  placenta  may  lead  to  the 
same  result.  Thus!  Merttens  and  Franqae  have  described  an  oblitemting 
endarteritis  in  the  vessels  of  the  chorionic  villi,  independent  of  syphilis, 
which  interferes  with  the  fwtat  circulation  to  such  an  extent  as  to  be  in- 
comjialible  with  life.  In  other  easrfs.  the  aliun«lant  furnutiou  of  red  and 
white  infarcts  uiay  throw  so  large  a  portion  of  the  placenta  out  of  func- 
tion that  the  remainder  is  not  sutlicicnt  to  supply  the  needs  of  the  fretus. 
Abnormalities  in  development,  such  as  placenta  pn-pvia  or  velamentous  in- 
sertion of  the  cord,  as  well  as  premature  separation  of  the  placenta,  may 
likewise  bring  about  circulatory  conditions  inconsistent  with  ftetal  life. 

(fc)  As  was  pointed  out  in  the  chapter  upon  the  Accidental  Complications 
of  Pri'tniiincy,  all  acute  infecrtiou:"  diseases  have  a  tendency  to  hrinj;  nboiil 
the  death  uf  the  child  and  its  subsequent  expulsion  from  ilie  uterus,  Tlie 
fatal  result  is  usually  due  to  the  transmission  of  toxinos,  and  occasionally  of 
the  specific  micro-organisms  from  the  mothiT  to  the  child.  Poisoning  with 
phusphorus,  lead,  illuiiiiualiiig  gas,  aud  other  substances  niav  lead  to  simi- 
lar results. 

Diseases  of  the  heart  and  kidneys  may  likewise  play  a  prominent  part  in 
the  causation  of  fu-tal  deatli.  In  the  former  it  is  attributed  to  imperfect 
aeration  of  the  blood;  in  the  latter  it  may  result  directly  from  the  accumula- 
tion of  excrementitious  substances  in  the  maternal  blooil  and  their  subse- 
quent transmission  to  the  ftetus;  or  indirectly,  from  the  fact  tliat  large 
portions  of  the  placenta  are  thrown  out  of  function  by  extensive  infarct 
fonnation.  T^'ss  cninmonly  diseases  of  the  liver  or  hinga  of  the  mother  may 
be  indirectly  respnusible. 

Fcetal  death  is  sometimes  attributable  to  malnutrition  on  the  part  of  the 
mother,  although  this  is  very  exceptional.  On  the  other  hand,  it  is  not 
nnnsual  for  women  suffering  from  wasting  diseases  to  give  birth  to  fully 
developed  children. 

Abnormalities  in  the  generative  tract  likewise  play  an  important  part 
in  the  jptiology  of  abortion.  Thus,  developmental  anomalies  of  the  uterus, 
or  imperfect  development  of  the  normally  formed  organ,  may  he  responsible 
for  conditions  which  are  unfavourable  for  the  im|dautaticm  of  the  ovum  and 
later  for  the  development  of  the  placental  circulation.  Chronic  metritis  is 
also  supposed  to  act  in  tlie  same  way.    Dense  adhesions  about  the  tubes  and 


ovaries,  resulting  from  inilanmmtor^  processes,  only  rarely  interfere  witli 
the  expnnsion  of  the  litems  sufficiently  to  give  rise  to  abortion,  since  in 
most  cases  the  bands  of  aUbesions  gra<limlly  stretch  and  Iwcome  elongated. 

Displacemeutfi  of  the  uterus,  more  [mrticularly  retroileiion  and  pro- 
lapse, are  justly  considered  as  most  important  factors  in  the  causation  of 
abortion.  As  a  rule,  the  intorruption  of  pregnancy  is  due  less  to  the  ab- 
normal position  of  the  uterus  timn  to  changes  in  its  endonietrhim  incident 
to  the  displacement.  In  the  rare  cases  of  incarceration,  howuver,  the  acci- 
dent must  be  attributed  to  the  persistent  abnormal  position  of  the  organ. 

The  most  important  factor  in  the  production  of  abortion  is  afforded  by 
diseases  and  ubuurmalities  of  the  dec- idua.  In  the  hypertrophic  forms  of 
decidual  endometritis — decidua  polyposa— the  bulk  of  the  inatenml  blood 
brought  to  the  placenta!  site  goes  to  nourish  the  hyperplastic  dccithia,  while 
in  the  atrophic  forms  the  conditions  are  unfavourable  for  tlie  nonnal  im- 
plantation of  the  ovum  and  (he  drvelopminil  of  the  pliicijita.  llore  impor- 
tant 6till  is  the  part  played  by  chronic  glandidar  endonwtritis  and  acute 
inflammation  of  the  decidua.  The  former  is  usually  accompanied  by  haemor- 
riiHgic  changes,  and  is  the  most  freijuent  cause  of  abortion  in  the  early 
months.  The  pii-sence  of  myomata  in  the  walls  of  the  uterus  must  be 
looked  upon  as  an  nocasional  factor,  abortion  resulting  less  from  the  me- 
chanical effect  of  the  tumour  itself  than  from  the  changes  in  the  decidua 
incident  to  it. 

In  a  few  cases  the  cause  of  abortion  is  to  be  songht  for  in  reflex  influ- 
ences which  take  their  origin  from  lesions  of  tlie  generative  tract  or  from 
irritative  conditions  about  the  breasts.  In  very  rare  instances  the  accident 
is  attributable  to  intense  mental  emotions — anger,  fright,  or  grief. 

It  is  eustomaTT  to  distinguish  between  prtdupnging  and  rjrnting  causes 
of  abortion.  Tlie  various  factors  to  which  allusion  has  just  been  made, 
predispose  to  abortion,  while  the  exciting  eau.sc  is  often  of  a  mechanical 
nature,  such  as  a  slight  fall,  jar.  or  overexertion.  Tlie  stat^tments  of  the 
patient  concerning  the  latter,  however,  must  be  received  with  raution.  as 
in  many  cases  they  are  merely  incidental  and  have  no  connection  with  the 
intermption  of  pregnancy.  At  the  same  time  it  must  be  admitted  (hut  the 
apparently  healthy  uterus  in  certain  women  possesses  an  ahnornial  degree 
of  irritability,  and  will  react  to  stimuli  which  in  others  would  be  without 
effect.  In  such  patients  the  slightest  violence,  such  ns  coitus,  a  misstep, 
tripping  over  a  carpet,  or  a  ride  over  a  rough  road  may  bring  nn  an  abortion; 
while  in  otliers  the  most  violent  exercise  and  the  rudest  manipulalions  may 
be  borne  with  impunity.  Occasionally  a  eimple  bimanual  examination  may 
be  followed  by  an  abortion;  while,  on  the  other  hand,  everj-  physician  can 
recall  cases  in  which  a  snunil  has  been  introduced  into  the  pregnant  ulorus 
without  ill  efTfcts.  and  in  rare  instauces.  in  the  later  months,  the  repeated 
introdnction  of  a  large  bougie,  or  even  of  a  Champctier  dc  Ribos  balloon, 
will  fail  to  bring  about  satisfactory  uterine  eontraetions. 

(r)  Practically  tlie  only  paternal  cause  of  abortion  is  s^-philis,  which,  aa 
has  already  been  saiH.  frequently  leads  to  clianges  in  the  placenta  and 
the  organs  of  the  fretus,  which  bring  about  its  death  and  its  premature 
expulsion  from  the  uterus. 
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cMMt  in  which  the  softened  uterus  has  bpi'n  perforated  by  the  curette,  and 
fcmwni  of  rare  instances  in  wliicli  a  luup  uf  gut  htui  prolapsed  thruugli  ttie 
opcninj?  i^»  made. 

When  thi'  (i\*uin  has  been  expelled  intact,  as  in  complete  abortion,  there 
19  no  iiocos(<itv  for  fiirthov  interference;  and,  as  a  rule,  if  the  decidua  vera 
is  not  ckat  olT^  it  is  not  advisable  to  attempt  its  removal  by  means  of  the 
cun'tte.  for  it  is  usuaUy  expelled  sfKintaneously  within  a  few  days.  At  t!ic 
same  liin*'  tht>  physician  eliould  always  satisfy  himself  by  careful  iuspection 
that  thu  entire  ovum  haK  come  away,  and  that  portions  of  it  are  not  re- 
tnininl.  In  inconipleio  abortion,  on  the  other  hand,  the  retained  placenta 
and  nR'inbnuies  should  be  removed  manually  by  the  methods  already  dc- 
Acribed.  As  soon  as  the  uterus  is  emptied  it  contracts  and  the  danger  of 
haemorrhage  has  passed. 

It  often  huppens  that  the  physician  does  not  see  the  patient  until  some 
davw  after  the  expulsion  of  the  foetus,  when  the  cervix  has  retracted  to 
KUrh  a  de>rre4'  tlinl  it  will  not  admit  the  finger.  Under  tliese  circumstances 
it  can  readily  bo  sufficiently  dilated  by  mean.^  of  a  Goodell  dilator,  after 
which  the  n'mnants  of  the  ovimi  arc  removed  by  the  finger.  In  other  cosca 
infodion  has  resulted,  and  the  uterine  discharge  may  be  very  foul-smelling, 
lu  Mieh  cases  the  cervix  should  he  dilated  and  the  uterus,  after  being 
emptietl,  alwuld  be  washed  out  with  an  abundance  of  sterile  salt  srdution. 
If  tlio  svmi'tnms  still  persist  after  this  procedure,  the  uterine  wall  has  been 
tuvaiUd  hy  the  ofTending  niicrti-organisme,  and  we  have  to  deal  with  a 
PMO  of  puerperal  infection,  the  tn-atnient  of  which  is  considered  in  the 
appropriate  chapter. 

Tho  trt^otment  of  abortion  in  the  second  half  of  pregnancy  and  of  prc- 
HWlure  labour  is  identical  with  that  already  described  for  full-terra  labour, 
Wtd  doe*  U"l  re<iiiin'  furlhcf  mention. 

JfiVW  .ttor/rwri.— This  term  was  apjdied  by  Oldham  to  the  rare  cawa' 
iM  which  the  f«'tus  is  retained  in  the  uterine  cavity  fgr  months  or  even 
Vfttr*  after  it*  death.  Itetention  may  exist  for  a  long  [wriod  without  giving 
f^  lit  urmpt"'"".  8"*^  *^*^  possibility  should  always  be  borne  in  mind  in 
iW  tviioof  an  abortion  ocoiirring  in  a  woman  who  has  been  for  some  time 
wvimt*^!  ff^""  ''^'''  husbaml,  inasmuch  as  an  error  in  this  regard  occasionally 
Kvullii  in  irreiwrable  damage  to  her  character.  In  other  cases  the  patient 
MMV  Mien?  liereelf  to  be  in  the  seventh  or  eighth  month,  and  yet  on 
ruMliMtion  llic  uterus  will  he  found  to  correspond  in  size  lo  that  of  a 
ifcjX  mtmt*"'*  pn'gnancy.  Seventy  instances  of  this  kind  have  boon  col- 
\  ^A  k*  Gnefr.  11  of  the  cases  having  been  seen  by  him,  and  the  rcat 
^M^  W«B  fiworded  in  the  literature.  In  quUe  a  number  the  fcetos 
1^1  Ijftt  wtained  for  more  than  a  year,  and  in  one  instance  for  twonty- 

"jLw**!"**  to  Voit  and  Gracfe.  the  retention  is  to  be  attributwl  io  a 

■    -  ^«T,tehiUly  on  the  part  of  the  uterus,  which  docs  not  contract  as 

_-  ^j*^  ^Vr  stimulation  excited  by  tlie  dead  ovum  acting  as  a  foreign 

^^  -<\^romonIy  the  condition,  after  persisting  for  some  time 

may  exert  an  appreciable  elTcot  upon  the  patient,  who 

B  lo  lose  flesli,  suffer  from  a  foul  taste  in  ber  mouth, 
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perhaps  present  &  slight  elevation  of  temperatTirc,  and  occasionally  manifest 
symptoms  of  ment-al  derangement. 

Whenever  the  {liagnosis  in  establiahed  be^'ond  doubt,  the  ccmx  should 
be  dilated  by  means  of  a  vaginal  and  cervical  pack,  and  the  utenia  emptied 
of  its  contents.  In  several  instances  under  my  observation  the  cervix  was 
go  resistant  that  Its  dilatation,  by  means  of  steel  instninients  was  out  of  tlie 
question. 
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SXTRA'UTERTNE  PHEGSANCY 

In  Bxfra-nterine  pregnancy  the  fertilized  oyum  is  arrested  at  some  point 
between  the  ovary  and  the  uterus,  and  there  imder^rtes  more  or  less  com- 
plete developnifnt.  Ectopic  gesialion,  whkh  is  anmetiines  used  as  a  sj-non-l 
ymoua  term,  has  a  broader  meaning,  inaamui;h  as  it  includes  not  only  the 
usual  fomi8  of  pxtra-uterine  preguancy,  but  also  those  in  which  tho  orum 
ie  iin])lanti!d  in  tliL'  rudinientarj-  hora  of  n  liicoriiuate  uterus.  Reference  has 
already  been  made  to  this  class  of  cases  in  Chapter  XXVI  I. 

For  a  long  time  extni-ulerine  pregnancy  was  uf  interest  chiefly  from 
patbobgical  point  of  view,  but  since  1883,  when  Tait  first  operated  upon 
a  ease  of  ruptured  tubal  pregnancy,  the  subject  has  attaintM  a  nmrkedlT| 
practicnl  interent,  as  is  manifested  by  the  immense  literature  of  receni 
yeari*.     The  history  of  its  development  is  treated  in  detail  in  the  monc 
graphs  of  Campbell.  Hecker,  Parry,  Tait,  Werth,  and  Webster. 

Prior  to  187fi,  oxtra-utcrine  pregnancy  was  considered  so  rare  an  affec-1 
tion  that  Hennig  staled  that  even  the  dircc1nr«  of  large  obstetrical  insli- 
tutions  might  never  encounter  a  ca8e,-aad  Parrj-  was  able  to  collect  only 
500  instances  from  the  entire  literature.    It  was  only  with  the  gradual  de-| 
velopiupnt  of  abdominal  surgery  that  its  relative  frequency  became  reeog-' 
nised.     Thus  Schreuek,  in  1892.  colleetcd  (51(1  cases  which  had  l>een  re- 
ported in  the  preceding  tive  years,  and  recently  Ttjany  operators  have  placed 
on  reeonl  large  series,  Kiislner  having  operated  upon  105  cases  in  tho 
course  of  five  years,  while  Xoble  encountered  extra-uterine  pn?gnancy  in 
from  3  to  4  per  cent  of  all  his  laparotomleiJ. 

>^/iWo.7_i/.— Unfortunately,  conciec  and  definite  statements  cannot  be 
made  ciinceming  the  aetiology  of  the  condition,  although  quite  a  number  of 
explanations,  of  greater  or  less  plausibility,  have  been  advanced.  Broadly 
speaking,  these  may  be  divided  into  three  main  groups:  (U  Conditions 
which  interfere  mechanically  with  the  downward  passage  of  the  ovum;  (2) 
Thusc  resulting  fnun  inllammator}*  disea-ses  of  the  lubes,  ovaries,  and  pelvic 
peritomenm;  (3)  Physical  and  developmental  abnormalities  which  favour 
decidual  formation  in  the  tubes. 

r.  Cunilitions  trhirh  Inirrferp  Mf:rhnniralhf  iriih  thf  DotrnvnrfJ  PaJ'saff$ 
of  the  Ovum. — (a)  Fritze,  in  177?.  first  directed  attention  to  the  fact  that 
peritoneal  adhesions,  by  compressing  the  lumen  of  the  tube  or  by  inter- 
fering with  its  peristalsiB,  might  cause  tbe  arrest  of  the  ovum. 
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(ft)  Ticopold,  Brcslou,  Beck,  Wyder,  and  others  have  reported  casea  in 
wliii-h  they  believtM]  that  pulypi  projecting  into  the  lumen  of  thu  tube 
had  interfered  with  thy  dfscenl  of  the  ovum.  It  is  quite  possible,  however, 
that  siK'h  Btructures  were  merely  decidual  outj^rowths,  and  appeared  only 
aftt'r  conception. 

(c)  Some  observers  believe  that  myomata  or  other  turaoure,  situated 
in  the  wall  of  the  tube  or  iu  adjacent  organs,  may  so  compress  the  tubiil 
lumen  as  iu  interfere  with  the  passage  of  the  o\iim. 

((f)  Sehroeder,  in  1887,  hut  more  particularly  Tait,  a  few  years  later, 
advanced  the  theory  that  the  most  frequent  clause  of  tubal  prt-'^nancy  was 
an  endoi^llpingitis,  whence  had  resulted  the  destruction  of  the  eilia.  and  the 
consequent  cessation  of  the  downward  current  which  was  tliouglit  to  pre- 
vent the  entry  of  spermatozoa  into  the  tube. 

This  view  presupposed  that  fertilization  occurred  in  the  uterine  cavity, 
and  was  bused  upon  the  belief  that  the  ciliary  current  was  directed  down- 
ward in  the  tubes  and  from  below  upward  in  the  uterus,  the  entry  of 
spenuiitozoa  into  the  uterine  cavity  being  thereby  facilitated,  while  ilicir 
ncreBS  to  the  tubes  was  rendered  very  diiTieuU.  The  recent  work  of 
Ilofnieicr  and  Mandl  has  demonstrated  the  fallacy  of  these  suppositions. 
Moreover,  animal  experiments  and  a  few  observations  upon  human  beings 
make  it  n-a-^^oniihly  certain  tbat  ferlilizntion  oeeurs  uonually  in  tlie  tubes, 
every  pregnuuL-y  being  therefore  primarily  tubal.  Accordingly,  the  prob- 
lem to  be  8olve<l  in  a  ease  of  extra-uterine  pregnancy  is  not  how  the  sper- 
mato;!oa  may  have  gained  access  "to  the  tubes,  but  why  the  fertilized  ovum 
failed  to  make  ita  way  to  the  uterus. 

Tail's  theory  found  many  adherents,  but  careful  study  of  specimens  ob- 
tained at  operation  go  to  show  that  in  most  cases  it  is  without  foundation. 

I  have  hfien  able  to  demonstrate  the  presence  of  cilia  iu  nearly  every 
pregnant  tube  which  1  have  examined,  wliile  Zedcl  saw  them  in  motion  in 
three  out  nf  four  specimens  which  he  examined  in  the  fresh  condition. 

(f)  Abel,  Kreisch,  and  others  believe  that  the  f(etjil  convolutions  of 
the  tube  uccasionally  persist  in  later  life,  and  hinder  the  downward  passage 
of  the  fertilized  ovum  either  by  constricting  the  lumen  or  by  interfering 
with  peristalsis. 

(f)  In  18D1  Ijandau  and  Rheinatein  and  iiie  writer  demonstrated  the 
presence  nf  dircrlinila  from  the  lumen  of  the  tube,  and  suggested  that  a 
fertilized  ovum  entering  such  a  structiu'e  would  eventually  be  arrested  at  its 
blind  end,  and  there  might  undergo  further  development  (Fig.  4(19).  For 
a  number  of  years  I  believed  that  a  considerable  number  of  my  cases  had 
originated  in  this  way.  Tn  such  specimens  the  ftetal  sac  lay  entirely  outside 
of  the  lumen  of  the  tube,  being  separated  from  it  by  a  layer  of  tissue  of 
varying  Diiekncss  (see  Fig.  -182).  .Vfter  further  examination  of  Tny  sp^ci- 
mens,  while  not  wii»hing  to  deny  such  a  possibility.  I  am  of  the  opinion  that 
these  conditions  can  lie  more  patisfactorily  explained  by  supposing  tliat  the 
fertilized  ovum  had  burrowed  beneath  the  mueasa  of  the  tube,  just  as  it 
does  into  the  decidua  in  uterine  pregnancy. 

Now  and  again,  in  aerial  sections  through  the  pregnnnt  tube,  it  is  possi- 
ble to  demonatrate  the  preaeuce  of  accussory  lumina — long  processes  which 
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extend  from  the  main  lumen  and  coulinue  parallel  to  it  for  a  considerable 
distance,  and  tlicn  rejoin  it  or  end  blindt_>-.  1  have  noted  such  a  condition 
in  sevcnil  instances,  and  see  no  reason  why  a  fertilized  ovmn  arrested  in 
stich  a  structure  sliould  not  go  on  to  further  development 


.+1/ 
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Fio.  4<i'A — DivKKniTirum  rmix  thk  Ldmbw  or  TrBB. 

Sometimes  accessory  tubal  ostia,  instead  of  communicating  with  the 
lumen  of  the  tube,  represent  mere  ciih-df-gac.  That  the  fertilized  ovum 
nwy  be  arrested  in  siieh  a  structure  and  {»a  on  to  further  development  was 
conclusively  demonstrated  by  Henrotin  and  Uerzog  (Fig.  470). 
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Pw.  ■470.— PutoKAKcir  w  AocE»«mr  TfixL  'Vnun  iHcoratlii  anil  Honof). 
At  snull  MCBHDrjr  uwUum;  B,  upeulnjc  nf  prDfcnmit  Mtluni ;  <-'  Miud  «Dd  of  mum;  X),  falooA-d&t 

contalulDff  rvnioiiito  <rf  ovum. 

(p)  Diilirssen  believes  that  in  occasional  instances  the  arrest  of  the  ovum 
maybe  due  to  puerperal  atrophy  of  the  tube,  whereby  its  normal  peristalaia 
ia  markedly  impaired. 

(h)  In  a  considerable  number  of  the  cases  which  I  have  examined,  the 
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corpus  lutcuin  was  situated  not  in  the  ovary  corresponding  to  the  preg- 
nant tub*',  but  in  the  uppcisite  one,  intiiciitiug  that  ej-ffrnal  mujralum  liail 
occurred,  and  that  the  furtUized  ovnm  had  madL'  the  transit  of  llie  pelvic 
cavity.  Sippcl  believes  that  such  a  phenomenon  may  favour  the  production 
of  extra-uterine  jiregnancy.  since  the  fertilized  onirii  may  attain  such  pro- 
portions during  its  niigratjoii  as  to  prtvent  ita  paa^a^c  thruugli  the  tubfi. 

II.  Conditions  rcsvflitii/  fn-m  In/iammatory  Conditions  of  (he  Tubes, 
Ovaries,  and  Pelvic  Ppriloncenm.—hs  has  already  been  said,  Schrocdcr  and 
Tait  pointed  out  tlmt  such  conditions  may  result  in  the  production  of  tubal 
pregnancy.  This  view  is  supported  by  the  fact  that  many  caifcp  of  exini- 
uterine  pregnancy  have  been  preceded  by  pelvic  inflamniatory  trouble. 
Thus  Diihrssen,  Mandl  and  Schmidt,  Kiistner,  and  otherii  were  able  to 
elicit  a  history  of  gonorrhoea!  siilpingitis  or  inflammatory  conditions  of  tJie 
nj)]jrii(lageH  in  mure  than  two  thirds  of  their  ea:*es.  Martin  was  fonnerly 
an  enthusiastic  advocate  of  this  view,  but  has  recently  abandoned  it,  and 
now  considerft  that  extra-uterine  pregnancy  is  nearly  always  the  result  of 
mechanical  interference  with  the  downward  passage  of  the  ovum. 

III.  Pht/sfcitl  and  Dtvehpmental  Conditions  which  Favour  Decidual  For- 
matitrti  in  the  Tnhe^. — Webster  believes  that  the  explanation  for  the  com- 
paratively infrequent  occurrence  of  extra-uterine  pregnancy  is  to  be 
found  in  the  fact  that  the  decidual  reaction,  which  hn  considers  essential  to 
the  proper  iniplaulalion  of  the  fertilized  ovum,  readily  occurs  in  the  uterus, 
but  id  usually  lacking  in  the  tubes.  He  holds  that  tubal  pregnancy  can 
come  about  only  when  tlie  tubes  are  capable  of  thid  reaction.  Further- 
more, he  considers  that  such  an  occurrence  probably  represents  a  reversion 
to  an  eai-lier  type,  and  may  therefore  be  looked  upon  as  a  sign  of  degeneracy. 
This  view  was  soon  inrforsed  by  Pantcllani,  Mandl  and  ychmidt,  Womiser. 
Moericke,  and  others,  but  their  belief  was  based  upon  theoretical  considera- 
tion.s  nither  than  upon  anatomical  factt*. 

That  M'cbster's  theory  is  not  entirely  without  foundation  is  rendered 
probahlo  by  the  experimental  work  of  Tainturit-r  and  Mandl  and  Schmidt, 
in  whii'h  an  artificial  <iHstniction  wa-s  produced  in  the  generative  tract  of 
rabbits  by  applying  ligatures  to  one  or  both  aides  at  a  certain  period  of  time 
after  copulation.  When  these  were  placed  about  the  middle  of  the  cornua, 
ava  were  arrest^-d  above  them  and  went  on  to  development:  but  when  the 
uterine  ends  of  the  tubes  themselves  were  ligatctl  extra-utcriue  pregnancy 
never  occurred,  notwithstanding  the  fact  that  in  rare  instances  degenerated 
ova  could  be  demonstrated  above  the  ligatures.  In  a  control  series  nf  experi- 
ments, in  which  the  uterine  end  of  only  one  tube  was  ligatcd,  pregnancy 
occurred  in  the  noii-!i(jnted,  but  not  in  the  Ifgaled  uterine  horn,  thus  show- 
ing that  the  experiment  had  been  performed  at  the  proper  time.  These 
observers,  therefore,  concluded  that  something  morp  than  a  mere  mi-chani<ral 
obstruction  was  necessary,  and  believed  that  a  decidual  reaction  was  the 
essential  pre-requisite  for  the  production  of  tubal  pregnancy. 

In  the  presence  of  an  abundance  of  theories  concerning  the  aptiolngy 
of  extra-uterine  pregnancy,  it  still  remains  uncertain  which  of  them  is 
correct.  Theoretically,  it  would  appear  that  many  mechanical  conditions 
must  occasionally  play  a  part  in  the  production  of  the  abnormality;  but 
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whereas,  certain  of  the  former  are  noted  with  considerable  frequency,  extra- 
uterine pregnancy  is  nevertheless  i^oitiparatively  rare. 

That  extra-uterine  pregnancy  is  dopcndent  upon  a  pre-existing  inflam- 
matory disease  of  the  generative  tnict  cannot  bu  ilemnnatrate<l  in  tJie 
majority  of  caaes,  since  in  many  instances,  aa  in  tlie  43  cases  reported  by 
Taylor,  no  history  of  previous  inllammatory  disease  could  be  elicited.  More- 
over, even  when  such  lesions  are  noted,  it  still  remains  doubtful  whether 
they  existed  before  the  occurrence  of  preguajicy  or  were  uecuudaiy  to  it 
Sutton  intdincji  to  the  latter  view,  and  believes  that  the  occlusion  of  the  fim- 
briated end  of  the  tube,  which  is  so  often  noted,  is  the  result  of  the  pr^- 
nancy  itself. 

Nor  |8  Webster's  decidual  reaction  theory  entirely  satisfactory,  since 
recent  histological  work  has  bIiuwu  that  the  decidua  docs  not  play  nearly 
BO  important  a  part  in  tubal  prcpnancy  as  was  formerly  supposed,  many 
recent  authorities  gning  so  far  as  to  deny  its  formation. 

Tlie  idea  that  the  abnormality  is  a  sign  of  degeneracy  and  roTersion, 
while  extremely  intercftting  and  to  a  certain  extent  borne  out  by  facts, 
cannot  be  accepted  as  univentally  true,  for  an  extra-uterine  pregnancy  aome- 
times  occurs  in  perfectly  healthy  women,  living  amid  tlie  very  best  sur- 
roundings.  Moreover,  it«  relative  infrequency  in  the  lower  animals  speaks 
against  such  a  view. 

Acconlingly,  it  is  apparent  that  the  iptiology  of  extra-uterine  preg- 
nancy is  not  a  einiple  matter,  and  that  there  is  no  universal  cause.  Aa 
a  rule,  the  bit>tory  of  the  patient  and  a  careful  study  of  the  specimen 
will  aJTord  a  satisfactory  explanation  for  its  occurrence,  but  in  not  a 
few  instances  the  underlying  cause  will  remain  as  great  a  problem  lo  ua 
as  to  our  predeeewtors. 

Clasgi/irafum. — The  fertilized  ovum  may  he  airested  at  any  point  on 
its  way  from  the  Graafian  follicle  to  the  uterine  cavity,  and  may  undergo 
development  in  the  ovary  or  in  any  portion  of  the  tube,  giving  rise  to 
ovarian  or  tubal  pregnancy  respectively.  It  is  extremely  doubtful  whether 
the  ovum  can  become  implanted  upon  the  peritoneum  and  a  primary 
abdominal  pregnancy  follow. 

Ovarian  Pregnancy  was  first  described  in  the  seventeenth  century,  by 
Mcrccrus  and  St.  Meurice,  after  which  it  was  generally  recognised  until 
1835,  when  Velpcau  stated  that  none  of  the  eases  which  had  been  described 
up  to  that  time  afforded  conclusive  evidence  of  ovarian  origin.  Similar 
views  were  expr(!S8cd  by  flayer  in  1817.  and  were  indorsed  by  Pouehet.  .\llan 
Thompson,  and  others.  Tliis  scepticism  was  probably  quite  justifiable  at 
the  time,  since  most  of  the  early  cases  collected  by  Campbell  and  Gui^i 
were  simply  dermoid  cysts  of  the  ovaiy. 

Witlt  the  exception  of  Mayer,  the  possibility  of  ovarian  pregnancy  has 
always  been  adniitte<l  by  the  German  writers,  but  wns  strenuously  denied 
nntil  1901  by  the  English  authorities,  particularly  by  Tait,  Webster,  and 
Bland  Sutton. 

Sn  far  as  I  can  ascertain,  only  fi  cases  of  so-ealled  ovarian  pregnancy 
have  been  reported  in  England  during  the  past  hundred  years — 2  by 
Granville  in  1834,  and  1  each  by  Oliver.  Croft,  Gilford,  and  Anning  and 
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Littlewootl.    Of  the  instanet-s  reported  in  this  country  up  to  190S,  Thonip- 
sonV  case  only  will  stand  a  rifri.l  scrutiny. 

The  earlier  unsatisfactorj-  condition  of  affairs  was  largely  due  to  the 
faet  that  proper  criteria  were  lacking,  and  as  a  consequence  many  speci- 
nicna  were  described  as  ovarian  pregnnucy  which  liad  Utile  or  no  claim  to 
that  title.  In  1878,  however,  Spiegelberg  formulated  certain  conditions 
which  niiiRt  he  fultilled  in  order  to  justify  ench  a  diagnosis.  He  demanded 
that  (1)  the  tuhe  ou  the  ailected  side  must  he  intact;  (3)  the  fosial  sac  miigt 
occupy  the  position  of  the  ovary;  (3)  it  must  he  connected  with  the  uterus 
by  the  ovarian  liyament;  and  ^^^ 

tntfAa  ttMi 
ttterm 


..  bttreillottt 


(+)  definite  ovariau  tissue 
Biiist  be  found  in  the  mc 
wall.  The  laKt  criterion 
should  he  still  further  modi- 
fied, and  it  must  be  shown 
that  ovarian  tissue  is  present 
in  several  portions  of  the  sac 
wall  at  aouic  distance  fi-om 
one  another  before  the  evi- 
dence becomes  convincing. 
This  requirement  is  neces- 
sary, for  the  reason  that  in 
certain  cases  of  tubal  or 
broad-ligament  pregnancy 
tJie  nvary  may  become  flat- 
tened out,  and  to  a  certain 
extent  become  incorporated 
in  the  sac  wall. 

After  a  fairly  thorough 
search  through  the  litera- 
ture upon  ovarian  pregnancy 
for  the  past  hundred  years, 
I  have  eollfctcl  a  number 
of  eases,  which  I  have  classi- 
fied as  positive,  highly  prob- 
able, fairly  probable,  doubt- 
ful and  negative,  accord- 
ing to   the  extent  to  which    ihey   fulfil    the   above-mentioned   criteria. 

In  only  5  cases  has  the  primary  ovarian  character  of  the  pregnancy  been 
conclusively  demonstrated — those  of  (lottschalk,  Kouwer  and  Tussen- 
bnieck,  :\nning  and  Litllewoad,  Franz,  and  Thompson.  In  none  of  these 
was  there  any  doubt  eoncoming  the  anatomical  conditiom?.  Gottschalk's 
case  was  the  most  advanced,  the  ovary  being  converted  into  a  mass  the 
size  of  a  small  orange  in  which  was  a  distinct  ffetus.  In  the  others  the 
product  of  conception  was  smaller.  Anning  and  Littlewood  exhibited  a 
specimen  before  the  London  Obstetrical  .Society  in  1901,  which  was  so 
convincing  as  to  silence  the  objections  of  even  so  persistent  a  sceptic  as 
Bland  Sutlon. 


Via.  471.— I>iAai4K  iiLrtnuTixo  Thomwok'b  Srcouixn 
or  OvAMAM  PaxovANor  (Amer.  Gyn.). 
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Among  the  highly  probable  cases  I  bave  included  13 — those  repoi 
by  Gninville,  Hein,  Uhde,  Franck,  Schrcuck,  Walthcr,  Spiegelberg.  Tlere- 
felrl,  Jjftrson,  [joopold,  Martin^  GottBcbalk,  and  Liulwig.     The  first  5 
not  progressed  bej'ond  the  third  month,  while  the  others  had  reached  fi 


Amnion, 


Partially  separated 
placenta. 


■AM 


Ulerjne  cavilv 


Cervix. 


o 


Fio.  473. — iTTTMiwrmAi,  PumrAimr  (Bumtn). 

term.    In  the  cases  of  T,#opold,  (Jottachalk,  and  Martin  the  product  of  coi 
cepliou  had  btjeu  retained  in  ttie  abdomen  for  a  uiunber  of  years. 

Among  the  fairly  probable  cases  I  have  included  those  of  Peuch,  Pi 
tenko,  Geiier,  Kiietner,  Toth,  C'l-oft,  and  Gilfcird,  making  a  total  of  25| 
cases  in  which  a  poailivu  or  mure  or  lej^s  probable  diagno;iis  is  justifiable. 

One  of  the  interesting  points  in  connection  with  tlic  cases  thus  far  ro-j 
corded  is  that  10  of  the  25  reached  full  term.  This  would  go  to  show  thatj 
the  ovary  can  acconimotlate  it«clf  more  readily  than  the  tube  to  the  grow- 
ing piTgnuncy.  At  the  same  time,  it 
should  be  remembered  that  4  of  the  5 
positive  cases  ruptured  at  an  early 
period. 

Ovarian  pregnancy  rcpults  from  the 

fertilization  of  the  onim  before  it  cs-. 

capes   from   the  Graafian   follicle,  th< 

spermatozoa  entering  tlic  ffdlide  imme-^ 

diatety  after  its  rupture.     I^eopold  be-; 

lieves  tliat  in  a  certain  numl>er  of  caseal 

ft  deep-lying  follicle  may  nipturc  into  a  more  superficial  one,  the  nvuin  con-| 

tained  in  the  former  remaining  in  jtiVu  and  being  fertilized  by  spcrmatoasoaj 

gaining  access  to  it  through  an  opening  in  the  more  superficial  follicle. 


Pio.  47$.— Imiitio  PRCOKAXOT.     RrpTfBi: 
Txjf  Datb  Ama  Lact  MKMmttiAL  Vk- 
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Tubal  Pregnancy. — In  this,  by  far  the  most  frequent  Tariety  of  extra- 
uterine pregnancy,  the  ovum  may  develop  in  any  one  of  the  three  portions 
of  tlie  tube,  giving  rise  to  an  inlerslilial,  isthmic,  or  ampullar  pregnancy 
respectively.  In  rare  instances  it  may  be  implanted  upon  the  fimbriated 
extremity,  and  otrasionally  even  upon  (he  fimbria  ovarica.  From  these 
primary  lypt-s  certain  secondary  foruis— tnbo-abdomiual,  tubo-ovarian,  and 
broad-ligament  pregnancy — nccasionalty  develop. 

According  to  Uoscntbal,  the  interstitial  is  the  rarest  variety,  having 
occurred  in  only  3  per  cent  of  the  1,324  cases  of  tubal  pregnancy  which  he 
collected  from  the  literaturo.  Of  57  cases  analyzed  by  Jfartin  and  tjrtli- 
man,  48  were  ampullar,  8  isihmic,  and  only  1  was  inlerslitial.  More  recent 
writers,  as  LindcnUial,  state  that  the  isthmie  variety  is  the  commonest, 
and  this  has  also  been  my  experience. 
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^■k,aiiiDk>ti :  O^orarjr;  P.,  placenta ;  T.,  utcrioe  ond  of  lube. 

According  to  Tait,  rupture  occurring  not  later  than  the  tvelfth  week 
is  the  universal  termination  of  tubal  pregnancy.  More  careful  study,  how- 
ever, baa  shown  that  only  one  fourth  nf  the  cases  end  in  this  way,  the  otlier 
three  fourths  tenninatiug  by  abortion  at  an  early  period.  Very  excep- 
tionally, the  pregnancy  may  go  on  to  full  term  without  rupture,  as  in  the 
ca.ses  reported  by  Saxtorph,  Spiegelberg,  Chiari,  Outzwiller,  Emanuel,  and 
others.    My  own  co11eiTti(m  also  contains  a  specimen  of  a  inimilar  cjisc. 

Tvhal  Abortion. — After  Wcrth,  in  1887,  had  directed  attention  to  the 
possibility  of  tubal  abortion,  it  has  gradually  been  demonstrated  that  this 
is  the  most  frequent  outcome  of  tubal  pregnancy.  The  marked  change  of 
opinion  upon  this  point  which  has  taken  place  being  clearly  indicated  by 
the  following  tigures:  Thus,  whereas  in  1892  Schrcnck  found  only  6  eases 
of  abortion  in  610  rases  of  tubal  pregnancy  collected  from  the  literature, 
the  recently  published  reports  of  Martin,  Woruiscr,  Mandl  and  Schmidt, 
Fchling  and  Glitsoh.  comprising  289  eases,  show  that  78  per  cent  ended  by 
abortion  and  only  22  per  cent  by  rupture.  According  to  Slartin.  "  this  ter- 
mination is  the  general  rule,  Bj>ontaneous  nipture  occurring  only  in  those 
eases  in  which  occlusion  of  the  abdominal  end  of  the  tube  precludes  the 
possibility  of  an  abortion,  nr  in  which  the  ovum,  Wing  inserted  in  a  hernia 
of  mucosa,  burrows  directly  through  the  tube  wall." 


Tn  abortion,  lli«  contiftclion  hRtwren  the  ovuin  and  thp  tubp  wall  is  loos- 
enc<i,  liie  former  bocoming  completely  or  purliuUy  ^■pai-aled  fi-uiu  ita  site 
of  implantation  as  the  result  of  hremorrhage  due  to  the  fiiidden  opening  up 
of  iiijitcrnal  vessels  by  the  growing  tro[»!iobla«t  and  chorionic  villi.  If  tbc 
separation  is  complete,  the  elfuiH'd  blood  gnidiiiilly  forees  the  o^-um  towards 
the  finibriotod  end  of  the  tube,  through  wliich  it  in  extruded  into  tbc  peri- 
toneal cavity,  whereiif)on  the  haemorrhage  usiially  ceases.  On  the  other 
bond,  if  the  separation  is  only  imrtial,  tho  ov^iin  remains  in  fl(7w,  and  the 
hajuiorrhagc  t-onlinuL-t;.  Accordingly,  wu  distin^'uifh  between  ntmplrte.  and 
incompkie  ahoriums,  Ihc  latter  occurring  far  more  frequently  tbon  the 
former — 10  to  1,  according  to  Wormser. 


Flo.  475. — Eaklt  Tvial  Pft»BS*»rT.  with  AftoBTioK  wr  Ovcii  ikto  Lcuek  or  TtsB.     X  *. 
Kc,  liIaod-«1ol ;  t.,  oborioaic  villi. 

In  a  small  number  of  cases  the  ovum  may  be  observed  in  the  act  o£ 

abortion  (Fig.  47fi).  Thus,  among  my  own  specimens  are  two  whieh  shotr 
the  fretus  nurroundeil  by  lis  membranes,  protruding  from  the  dilated  fimbri- 
ated extremity  of  the  tube. 


Fm.  *70.— TtBAL  Aaovnov,  Own  Mtntn  itmiPnin  TiinotUM   PiHnniATKit    Ektukmiiv  (Kullr). 

X  1. 

sizp,  being  convfrtcd  into  a  structuro  analojioua  to  the  blcKMi  or  fleshy  mole 
obsprvi'il  in  utorine  abortions  (Fig-  477).  The  ha'morrhrtge  ueually  iJi^rsists 
&6  long  as  the  mole  remains  in  the  tube,  and  llie  blood  slowly  trickles  from 
the  fimbriateil  extremity  into  the  p<!rit()»eal  cavity,  »her<!  it  becomes  en- 
cftpsulatwi,  giving  ri&u  to  an  kamatocch.  If  the  fiinbrialed  extremity  is 
occUided,  the  tube  may  gradually  become  distended  by  blood — ktrmalo- 
salpinx. 

After  incomplete  abortion  small  particles  of  thu  chorion  may  remain 
attached  to  the  tube  wall,  and,  becoming  surrounded  by  fibrin,  give  rise  to 
a  placental  polypus,  jubI  as  is  often  noted  after  an  ineompieto  uterine 
abortion. 

liupture  into  thif  Peritoneal  Cavity. — Abont  one  fourth  of  the  rasea  of 
tuljal  preguanry  end  within  the  firiit  twelve  weeks  by  rupture,  which  usually 
occurs  spontaneouely,  but  ocrnsionally  is  the  result  of  violence.  Generally 
speaking,  when  nipture  oeciirs  in  the  first  few  weeks,  the  pregnancy  is  situ- 
ated in  the  proximal  end  of  the  IuIm?,  a  short  distance  fmm  the  cornu  of  the 
utenis  (sec  Fig.  473).  On  the  other  hand,  when  the  ovum  is  implanted  iu 
the  interstitial  portion  of  the  tube,  mpture  occurs  later  than  in  the  other 
varieties — as  a  nile,  not  until  after  the  fnurth  month,  snmetimea  consider- 
ably later.  This  difTereuce  is  due  to  the  fact  that  the  interstitial  portion  of 
the  tube  is  surrounded  by  uterine  musculature,  which  reacts  promptly  to 
the  stimulation  of  pregnancy,  and  by  its  hypertrophy  allows  the  OTUm  to 
attain  a  considemble  size  before  rupture  occurs. 

The  "underlying  causes  of  rupture  are  perforation  of  the  tube  wall 
by  the  growing  villi,  or  acute  overdistention  as  a  result  of  hemorrhage 
into  a  tube  whose  fimbriated  end  is  ncrhided.  The  mechanism  will  be 
more  clearly  understood  when  the  anatomical  relations  of  the  ovum  to  the 
tube  wall  are  studied.    Rupture,  as  a  rule,  occurs  in  the  neighbourhood  of 
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Fm.  4t7.— SKCnuV  TBSODOU  TtTKAl.  MOLI. 

XI. 

JP.C,  blood-clot ;  Or.,  oi-urn  .   T- IF.,  lube 

wall:  V.T.,  ut«rlnv  vnd  of  tube. 


the  placental  site,  and  may  take  place  cither  into  the  peritoneal  cavity  or 
between  the  folds  nf  the  hroa<i  ligament.     In  the  former  caae  the  entire 

ovtirn  may  be  extrmhsl  or  remain  with- 
in the  tube.  In  either  event  the  acci- 
dent is  usually  accompanietl  by  a  pro- 
fuse and  often  fatal  haemorrhage.  If 
the  palipiit  nxovers,  the  effect  of  the 
rupture  upuu  the  course  of  pregnnncy 
varies  according  to  circumstances.  If 
the  ovum  be  expelled  entire  the  fieius 
muAt  inevitably  die,  and  the  product  of 
conception  will  be  rapidly  absorbed, 
unless  the  pregnancy  luis  advaiu'efl  l>e- 
yond  the  third  month.  Thia  fact  Mas 
jjroved  by  I^'opold'a  experimental  work 
upon  animals,  although  some  aulhore 
still  believe  that  under  RUfh  circum- 
stances the  placenta  may  become  at- 
tached to  any  portion  of  the  perito- 
neum and  there  establish  vascular 
connections,  thus  rendering  further 
(levi-WipitiL'ut  uf  the  ovum  possible. 
That  these  ccmid  be  developed  soon  enough  and  before  the  ovum  be- 
came irreparably  damaged  seems  very  unlikely. 

If  the  fii'tiis  only  e.^capf's,  whilp  the  plnc*»nta  remains  within  the  tube, 
the  effect  will  vary  according  to  th*;  amount  of  injury  sustained  by  the 
placenta.  If  the  latter  be  much  damaged,  the  termination  of  pregnancy 
is  inevitable.  On  the  other  hand,  if  it  is  intact  and  remains  attached  to 
the  tube  wall,  furtlur  development  is  possible,  and  gestation  luay  go  on 
to  full  term  as  a  so-called  oMnminai  preimnncn.  In  such  cases,  after  the 
escape  of  the  ftrtut*.  the  tube  often  closes  down  upon  the  placenta  and  forms 
a  sac  in  which  the  latter  remains  during  the  rest  of  pregnancy.  Less  fre- 
quently the  placenta  remains  attached  to  the  tube  wall,  but  as  it  increases 
in  size  its  peripheral  portions  extend  beyond  the  latter,  so  that  the  organ 
eventually  Uecomes  implanted  jwrtly  upon  the  tul)e  and  partly  upon  the 
uterus,  pelvic  floor,  rectum,  or  even  the  intesliuL's.  The  placenta  does  not 
become  attached  directly  to  organs  outside  of  the  pelvic  cavity — for  exam- 
ple, to  the  stomach  or  the  diaphragm.  \\ni('n  such  a  condition  is  noted,  it  is 
probable  that  one  has  to  deal  with  a  broad-ligament  pregnancy,  in  which 
the  placenta  is  situated  in  the  upper  portion  of  the  gestation  sac,  and  that 
the  latter  has  become  adherent  to  the  organ  in  question. 

When  the  ftrtus  escapes  into  the  peritoneal  cavity,  according  to  the 
general  belief,  further  growth  is  impossible  unless  it  is  surroundeil  by 
the  amnion.  Roth  has,  however,  reported  an  exceptional  case  in  which  a 
fully  dcvelopetl  fartus  lay  perfectly  free  in  the  abdominal  tyivity,  all  that 
WQ&  left  of  its  membranes  being  found  in  the  tubal  sac. 

liupiurt!  into  the  Broad  fAtjamevf.— In  a  small  number  of  cases  rupture 
may  occur  at  Uie  portion  of  the  tube  uncovered  by  peritonaeum,  so  that  the 
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contents  of  the  gestation  sac  are  extruded,  into  a  space  formed  by  the  sepa- 
ratiun  of  the  folds  of  the  broad  ligament.  (jtrncralSy  sfK-akiug,  tliia  is  tlie 
most  favourable  variety  of  rupture,  and  may  terminate  either  by  the 
(l[>ath  of  the  ovum  imd  the  formation  of  a  hroad-ligamerit  hamalomay  or  by 
the  further  develop niiiDt  of  the  pregmmcy  between  the  folds  of  the  broad 
ligament.  The  outeomo  depends  largely  upon  the  degree  of  completeness 
with  w]ii(;li  the  plneeuia  has  been  sejtHrated  from  its  tubal  aftachment. 

If  the  placeuta  reiuaius  attac:hed  to  the  tube  on  the  »icle  opposite  the 
point  of  rupture,  it  generally  becomes  displaced  upward  as  pregnancy 
advances,  and  comes  to  lie  above  the  foetus;  but  when  it  is  situated  near  the 
point  of  rupture  it  gradually  extends  down  between  the  folds  of  the  broad 
liganumt,  being  implanted  partly  upon  the  tube  and  partly  upon  the  pelvic 
connective  tissue.  In  either  event,  the  fcctal  sac  lies  entirely  outside  of 
the  peritoneal  cavity,  and  as  it  increase-s  in  size  the  peritonajura  ie  gradually 
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dissected  up  from  the  pelvic  walls.  This  condition  Is  designated  as  eTtra- 
pfritoneiil  or  broad-ligamtnt  pretjvancy,  and  was  carefully  studied  by  Dezei- 
meris  in  1836.  Occasionally  the  broad-ligament  sac  may  nipture  at  a  !at«r 
period,  and  the  child  he  extruded  into  the  peritoneal  cavity,  while  the  pla- 
centa retains  its  original  petsition — necmidnnj  ahdominal  prcifnartci/. 

The  imporlanot;  of  rupture  into  the  broad  ligament  was  particularly 
emphd-sizcd  by  Tait.  who  heSievcl  that  it  was  only  under  such  circumstances 
that  extra-uterine  pregnancy  could  go  on  to  fuU  term.  But  since  tubal 
pregnancy  does  not  necessarily  end  in  nipture,  it  is  evident  that  his  state- 
ments were  based  upon  imperfect  information.  The  frequency  of  this 
mode  of  rupture  seems  to  have  been  considerably  overestininted-  Tt  was 
noted  in  only  4  out  of  276  cases  collected  from  the  articles  of  Mandl  and 
Schmidt,  Kiistnor,  and  Fch'ling,  and  only  once  in  50  specimens  of  extra- 
uterine pregnancy  examined  by  the  writer. 
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TKe  so-called  tuho-uterine  prep\ancy  results  Prom  the  ^adiial  extension 
into  the  utorine  cavity  of  an  ovuui  which  was  originally  implanted  in  the 
interstitial  portion  of  the  tube.  Tuhrj-ahdoviinal  prtgnancyt  on  the  other 
hand,  is  derived  from  a  tubal  pi-ejraoncy  in  which  tlie  ovum  ha*t  been 
inserted  in  the  neighbourhood  of  the  fimbriated  extremity,  and  gradually 
extended  into  the  peritouHal  cavity.  TJnder  such  circumstances  the  por- 
tion of  the  ftL'til  sat-  projeetiug  into  the  peritoneal  cavity  forms  adhesions 
with  the  surrounding  organs,  which  often  seriously  complicate  its  removal 
at  ojMjration.  Neither  of  these  coinlitiont*  are  very  cummou,  nor  do  they 
dej*('iTe  to  be  clafisifiwl  separately;  in  reality,  they  are  merely  tubal  preg- 
nancies developed  at  unusual  portions  of  the  tubes. 

The  term  luho-ovarian  pvfgnaneif  is  employed  when  the  fcBtal  sac  ia 
composed  partlv  of  tulwil  and  partly  of  ovarian  tisauc.  Such  cases  owe 
their  origin  to  the  devrlofniu'iit  of  an  ovum  in  a  tubo-ovarian  cyst,  or  in 
a  tube  whose  fimbriated  extremity  was  adherent  to  the  ovary  at  the  time  of 
fertilization.  They  are  therefore  primarily  either  tubal  or  ovarian  in 
origin. 

Abdominal  Freg:nancy. — TTutil  comparatively  recently  it  was  generally 
believed  that  the  ovum  could  be  implanted  upon  any  portion  of  the  peri- 
tonaeum and  give  rise  to  a  primarj-  abdominal  pregnancy.  Thus,  in  Hecker's 
slatit>tics  abdominal  was  re(;orded  twit'C!  as  frequently  as  tubal  pregnancy. 
Later,  however,  when  the  specimens  were  more  carefully  studied,  it  became 
ajiparpnt  that  the  great  majority  of  abdominal  pregnancies  were  secondary 
in  character,  having  reauHed  from  nipture<l  tubal  piTgnancy, 

Gradually  doubt  began  to  be  cast  upon  the  existence  of  priraary  ab- 
dominal pregnancy,  so  that  at  proecnt  most  authors,  while  admitting  it« 
theort'tical  possibility,  are  extremely  sceptical  as  to  its  artiial  occurrence. 
Occasionally,  as  was  shown  by  Zweifel.  ^lartin,  Voigt,  and  l/copold,  the  fer- 
tilized ovum  may  become  implanted  upon  the  fimbria  ovarica.  Such  cases 
elosi'ly  rL'semhle  primary  abdominal  pregnancy,  inasmuch  as  the  surface  to 
which  the  ovum  is  primarily  attached  is  so  small  that  as  pregnancy  advances 
the  margins  of  the  placenta  soon  extend  beyond  the  primary  seat  of  im- 
plantatiou  and  be{-omR  attached  to  the  snrronnding  organs,  thus  giving  the 
impression  that  it  was  primarily  implanted  upon  the  peritonieum.  A  careful 
microseopical  oxamination,  however,  will  enable  one  to  differentiate  between 
the  two  conditions. 

FaU  of  Extrn-vterine  F^us.^As  has  already  been  pointed  out,  ahsorp- 
llon  is  the  univei-sal  fate  of  small  embryos  which  are  extruded  into  the 
peritoneal  cavity,  unless  the  placmta  retains  its  attachment  to  the  tube 
wall  and  still  offers  conditions  suitable  for  the  continuance  of  the  circula- 
tion, ^foreover,  tTie  young  fretns  is  frequently  absorbed  while  still  within 
the  tube,  as  is  shown  by  the  fact  that  npon  opening  early  gestation  sacs 
it  is  sometimes  represented  by  an  aiupborous  mass  of  tissue  attached  to  the 
umbilieal  cord.  At  times  the  only  indication  of  its  previous  existence  is 
found  in  a  small  portion  of  the  cord  hanging  free  in  the  amniotic  cavity. 
On  the  other  hand,  when  the  fn?tus  has  attained  a  certain  size  before  death 
it  cannot  be  absorbed  in  this  manner,  and  must  undergo  suppuration,  mum- 
mifieation,  lrtho|)sedion,  or  adipocere  formation. 


I^ogeiiic  bacteria  often  gain  access  to  a  gestation  sac  which  is  ad- 
herent to  the  intestines,  and  give  rise  to  suppuration  of  its  coulfnta. 
Eventually  the  abscess  perforates  at  the  point  of  least  rcsislanee,  and  if 
the  patient  does  not  die  from  septicremia,  portions  of  the  fretue  may  be 
extruded  through  the  al>dominal  wall  or  into  the  intestines  or  bladder,  ac- 
cording to  the  situation  of  the  perforation.  Tills  outcunie  is  parlieularly 
frequent  in  b  roar  I- ligament  pregnancies,  on  account  of  their  proximity  to 
tlie  rectum  and  the  liability  to  infection  by  intestinal  bacteria. 

Mummificatiim  and  litkoprndwH  formativn  have  alremiy  been  referred  to 
in  tlic  chapter  on  Abortion,  and  are  dealt  with  fully  in  Kiicbenmeiylers  arti- 
cle. The  latter  is  generally  regarded  as  the  most  favourable  of  the  posBible 
eventualities  in  cases  of  advanced  extra-uterine  pregnancy,  as  in  many 
instances  the  calcified  product  of  conception  may  be  carried  for  years  as 
a  harmless  foreign  body  and  do  no  harm,  unless  it  gives  rise  to  serious 
dystocia  in  a  subsetjiierit  pregnancy.  In  several  instances  a  lifhopii'dion 
lias  been  knuwu  to  renmin  in  the  abdomen  for  fifty  years  or  more,  and  the 
literature  contains  more  than  30  cases  in  wJiich  a  period  of  twenty  to 
thirty  years  elapsed  before  its  removal  at  operation  or  autopsy. 

Much  more  rarely  the  ftrtus  may  become  converted  into  a  yellowish 
greasy  nia&e  to  wliich  the  turm  adipocere  is  applied.  The  fatty  material 
is  supposed  to  bo  an  ammoniaeal  soap,  but  a  satisfactory  explanation  of 
its  formation  has  not  as  yet  been  advanced. 

Anatomical  Considerations. — fitntcfure  of  fhr.  Firial  Sac. — In  extra- 
uterine pri'gnancy  there  is  a  marked  increase  in  the  vascularity  of  the 
affecte<l  tube,  the  larger  arteries  and  veins  being  much  hypertrophiedj  while 
the  smaller  vessels,  especially  in  the  neighbourliooti  of  the  placental  site,  are 
markedly  engorged. 

MiLToscopical  sections  throtigh  the  sac  in  the  early  months  show  a 
elight  hypertrophy  of  the  muscle  cells,  but  no  apparent  increase  in  their 
number.  Except  at  the  placental  site,  the  tube  wall  is  considerably  thick- 
ened and  its  cells  are  spread  apart  by  cedema.  At  a  still  more  advanced 
period,  the  muscular  constituents  of  the  gestation  sjic  appear  to  diminish 
in  number,  so  that  at  full  tenu  almost  its  entire  thickness  is  made  up  of 
a  connective  tissue  poor  in  cells,  Milh  only  lu^re  and  there  a  muscle  fibre. 
This  indicates  that  the  nmscularis  of  the  tube  does  not  possess  the  same 
tendency  to  hi-pertrophy  as  the  uterus,  though  occasionally  it  is  quite 
marke<l,  Pinard  having  repm-terl  a  ease  in  which  the  fn'tal  sac  contracted 
BO  strongly  that  he  mistook  it  for  a  pregnant  uterus. 

In  most  cases  the  exterior  of  the  tiihe  gives  evidence  of  peritouitic  in- 
volvement, nnd  n  c*msiilcrable  portion  of  the  thickness  of  the  fietal  sac 
IB  often  due  to  peritoneal  adhesions. 

In  order  for  complete  tubal  abortion  to  occur,  the  fimbriated  extremity 
must  remain  patent,  but  in  oth^r  cases  its  condition  varies,  being  sometimea 
closed.  BomptiTTK'S  open.  As  a  rule  the  lumen  of  the  tube  fommuuicates 
directly  with  either  end  of  the  fecial  sac.  Less  commonly,  however,  this 
communication  is  noted  only  at  one  enil,  while  still  more  rarely  the  foetal 
sac  is  completely  shut  off  from  the  main  lumen.  A  satisfactory  explanation 
of  these  differences  has  not  as  yet  been  adduced. 
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Uterine  Decxdua. — ^TTnder  the  influence  of  extra-ntcrinc  testation,  the 
oTidometrium  becomes  couverled  into  a  decidua  similar  to  that  obserred  in 
uterine  pregnancy,  and  differing  from  it  only  in  a  lesa  marked  dcrelopment 

of  the  gpunj^y  luycr  and  a  greater 
abundance  of  blood  spaces  just  be- 
neath its  free  surface.  Soon  after  the 
(leatli  of  the  fwtua  the  decidua  is 
thruwn  off  in  small  pieces,  and  occa- 
sionally as  a  triangular  cast  of  the  ule- 
rine  cavity.  It»  discharge  ts  unually 
considered  of  marked  diagnostic  sig- 
nificance: so  much  so  that  in  doubtful 
cases  many  observers  recommend  cu- 
retting the  uterus,  and  base  their  diag-i 
nosis  upon  the  presence  or  absence  of 
decidual  ti^ue. 

Dcridna  Vera  and  Seroiina. — AM 
the  early  observers  stated  that  the  in- 
terior of  the  pregnant  txibe  was  lined 
by  a  distinct  decidual  membrane  analo- 
gous to  the  decidua  vera  in  uterine 
prcgimney.  This  Anew  was  accepted 
without  question  until  1891,  when 
Bland  Sutton  denied  the  existence  of 
such  a  structure.  Ijater.  other  investi- 
gators, notably  Griffiths,  KiJlme,  Aschoff,  and  Kreisch,  stated  that  decidual 
cells  were  not  developed  in  the  pregnant  t\il>e,  and  tlinl  the  structures  which 
had  been  considered  as  such  were  fiptal  in  origin  and  represented  the  pro- 
lifi-ruted  trophoblast  or  fiL'lul  ectoderm. 

While  there  is  no  doubt  that  a  great  part  of  the  so-called  deci4lual  rclls 
are  really  fcetal  in  origin,  I  am,  nevertheleas.  confident  that  a  decidual  for- 
mation occurs,  though  to  a  far  less  marked  degree  tlian  was  believed  by  the 
early  observers.  At  the  same  time  it  must  be  admitted  that  the  autbora 
just  mentioned  were  correct  in  denving  the  existencre  of  a  continuous  mem- 
brane of  considerable  thickness,  analogous  to  the  decidua  vera  of  the  uterus, 
as  the  decidual  fonnation  is  limited  and  occurs  only  in  tilfrreie  paUhejt. 

That  the  tubes  are  capable  of  a  decidual  reaction  has  been  conclusively 
proved  by  the  obsen'ations  of  Mandl,  Ijange,  and  others,  who  demonstrated 
its  occurrence  in  rare  coses  of  intra-uterinc  pregnancy.  In  a  number  of 
specimens  of  tubal  pregnancy  which  I  have  examined,  there  was  a  distinct 
decidual  formation  not  only  at  the  site  of  implantation  of  the  ovum,  but 
also  in  folds  of  the  mucosa  some  distance  from  it — a  condition  also  noted 
by  Webster,  Voigt,  Both,  and  Dobbert.  In  one  case,  a-s  is  shown  in  Fig.  -180, 
I  was  able  to  demonstrate  the  formation  of  decidual  cellf  not  only  in  tlio 
pregnant,  but  also  in  the  non-pregnant  tube.  A  similar  observation  was 
also  made  by  Webster.  These  observations  would  appear  to  place  the  ques- 
tion beyond  all  doubt,  as  in  such  cases  there  could  be  no  possibility  of 
confusing  footal  with  maternal  cella. 
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What  has  heon  said  concerning  tlie  decidua  vera  in  tubal  pregnancy  ap- 
plies equally  well  to  the  decidual  scrotina.  This  likewise  never  occurs  a^ 
a  continuous  membrane,  but  at  most  consists  of  a  few  patches  of  decidual 
cellfi,  which  can  he  distinguished  from  the  more  abundant  foital  cell* 
only  by  the  most  careful  examination  (see  Fig.  481).  As  will  he  pointed 
out  later,  it  is  to  this  scanty  development  of  decidual  tissue  tliat  the  char- 
acteristic course  of  extra-uterine  pregnancy  is  to  be  attributed. 
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PiB.  4W.I — Sbotiuk  mioo'txu  FoMii*Ti<i!t  ar  Dec[di-ju.  Celui  in  Riuht  Tins,  vrtiiLX  tub  Piuia. 

KATIOT  WM>   IX   Tits   UpPilMTK   TuHK;    CoKCLLUlVll.T    I>KlluN|iT]UTlKil    THAT    TIIMT   OOL  LU     HOT 
Bl  OW  F«TjkL  ORtom. 

m-m.,  tubal  macoMi;  irmc^  mui>cularii :  d,  deddna. 

Decidua  JReftfra.~As  to  the  mode  of  implantation  of  the  ovum,  and 
whether  or  not  a  drciduH  reflexa  is  developed  in  the  tube,  there  has  been 
not  a  little  dii^cussion.  8o  far  as  can  be  gathered  from  the  literature,  none 
of  the  more  recent  writers  describe  a  decidua  reflexa  analopous  to  that 
obsen-ed  in  uterine  pregnancy,  hut  most  of  them  agree  that,  in  the  early 
stapes,  at  least,  the  ovum  is  separuied  from  tin;  itiaiu  lutueu  of  the  tube 
by  a  thicker  or  thinner  layer  of  tissue,  which  practically  represents  the  de- 
cidua Tpflexa — the  pseud (i-refte^a  (see  Kip.  4S2).  This,  no  doubt,  contains 
isolated  decitlunl  rrlls  at  an  parly  period,  hut  its  inner  surface  soon  becomes 
invaded  by  fu?tal  ectoderm  and  undergoes  Cbrinous  or  hyaliu  changes.    Such 
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a  structure  wa^  present  in  all  the  early  tubal  pregnancies  wliicli  I  have 
examined,  and  the  recent  work  of  Couvdaire,  Hcinsius,  Fiiih,  Petersen, 
an'l  others  confirms  my  experience. 
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Mode  of  Altachmeid  of  Ihi  Ovum. — The  ovum  becomes  attached  to  the 
tube  wall  just  as  it  does  to  the  endometrium — thtit  ia,  it  penetrates  the 
8;irface  epithelium  and  burrows  cUmu  into  the  tissue  beneath  it.  As  was 
eaid  before,  several  specimens,  which  I  had  previously  taken  as  inilicnting 
the  development  of  the  ovum  in  a  diverticulum  from  the  lumen  of  the  tube, 
are  to  he  interpreted  in  this  manner  (see  Figs.  4'i'5  and  482). 

Owing  to  the  relative  paucity  of  deridual  cells,  the  changes  following 
the  implantation  of  the  ovum  differ  considerably  from  those  occurring  in 
normal  uterine  prcfmancy.  As  there  is  no  distinct  decidual  membrane  to 
separate  the  t^nwin^'  ovum  from  the  underlyintj  nmscular  and  c<.)nnective 
tissue,  the  rapidly  proliferatino;  li-ophoblast  comes  at  once  in  contact  with 
the  tube  wall,  and  promptly  leads  to  its  necrosis  and  ultimate  convcr- 
eion  into  flbnn.  Since  this  tissue  opposes  but  slight  resistance  to  the  grow- 
ing ftctnl  elements,  the  chorionic  villi  within  a  short  lime  extend  through 
the  eniire  threlcncss  of  the  tube  wall  and  come  to  lie  just  beneath  its  pori- 
toneal  covering^,  so  that  perforation  becomes  imminenL     For  the  same 
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reason,  the  mutemiil  vesscU  are  opened  up  much  more  rapidly  than  in 
uterine  pre^ancy,  with  the  result  that  in  many  cases  sudden  haemorrhage 
occurs  beneath  the  orum,  thcrtdjy  separating  it  from  its  attachments  and 
causing  an  jifMirtiun.  Again,  if  any  nhstaclc  is  oi)poBed  to  tlie  escape  of  the 
blood  from  the  fimbriated  extremity,  the  thinued-out  wall  yields  to  the 
sudden  increase  in  pressure  and  rupture  occurs. 

The  formation  of  the  placenta  is  analogous  to  that  observed  in  uterine 
pregnancy,  ihe  only  diiTcrence  being  that  (he  maternal  portion  is  made  up 
of  a  tissue  contnining  veiy  few  decidual  cells,  instead  of  the  thick  mem- 
brane observed  in  the  uterus.  As  has  already  been  pointed  out,  it  is  to  the 
ab»cntT  of  a  characteristic  decidua  that  tliR  early  occurrence  of  abortion 
or  rupture  is  (o  bo  attributed. 

fiii<easfs  nf  Extrn-tthriue  Ovum.- — If  an  extra-uterine  pregnancy  goes  on 
without  intcrruptitm  beyond  thio  first  few  months,  the  ovum  is  exposed  to 
all  the  diseases  which  may  occur  in  the  urdinary  uteriue  form.    Thus,  hyda- 
tidiform  moh»  has  been 
observed  hy  Otto,  Reck- 
linghausen,   aiid    Wen- 
zel;    hydramnios    by 
Teuffel,    Webster,    and 
others;  and  deciduonja 
mali^mum    by    Ablfeld 
ami  Afnrchand. 

^jfmptams.  —  Uu- 
fortiinately,  the  mani- 
festations belonfring  to 
an  uninterrupted  extra- 
uterine  pregnancy  are 
not  eliamcteristic,  ami 
the  jmtient  and  her  phy- 
sician, are  usually  en- 
tirety unaware  of  the 
existence  of  any  abnor- 
mality until  nipture  or 
tubal  abortion  occurs. 
Ordinarily  the  patient 
considci's  herself  preg- 
nant, presents  the  usual 
subjective  ayniptoms, 
and  possibly  suffers 
from  slight  pains  in  one 
or  other  ovarian  region, 
which  she  regards  as  the 

usuni  roncomitants  of  her  condition.  In  rare  instances,  indeed,  she  may 
have  no  idea  that  she  is  pregnant,  and  rupture  may  occur  and  perluips  prove 
fatal,  even  before  she  has  misspd  a  single  menstrual  period. 

Suppression  of  the  menses  is  not  associated  so  regularly  with  this  con- 
dition as  with  normal  pregnaucy,  being  noted  in  only  -13  per  cent  of  the 
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cases  observed  by  Martin  and  Orth,  Mandl,  Bouilly,  and  Wormser.  These 
statempntfl.  howev«r,  do  not  cairy  as  much  wpight  as  would  appt^ar  at  first 
sight,  for  frequently  the  ha-morrhage  docs  not  represt-ut  a  >renuinc  men- 
strual flow,  but  is  due  to  endometritis,  or  to  the  fact  that  the  dilated  vessels 
in  the  uterine  decidua  are  not  covered  by  a  layer  of  ftetal  tiB8iie.  Moreover, 
the  death  of  the  extra-utertUtt  ftctus  at  an  early  period,  if  not  accom- 
panied by  rupture  or  abortion,  is  usually  associated  with  more  or  less  uterine 
hicmorrimge,  which  is  frequutUly  mistaken  for  the  nienstnial  flow  or  for 
an  early  abortion^  the  latter  belief  being  still  further  confirmed  by  the  dis- 
charge of  decidua. 

In  many  cases  the  first  manifestation  of  the  abnormal  pregnancy  is  the 
sudden  occiirronce  of  intense,  lancinating  pain  in  one  or  other  ovarian  re- 
gion, which  is  soon  followed  by  faintness,  the  patient  rapidly  passing  into  a 
condition  of  cailapsc.  This  indicates  the  occurrence-of  abortion  or  rup- 
ture. In  the  former  ease  the  patient  usually  rallies  promptly,  whereas,  if 
rupture  has  otrurred,  the  collapse  deepens,  the  face  hfconiee  extremely 
pallid,  and  the  patient  complains  of  intense  pain  in  the  lower  abdomen. 
The  temperature  is  persistently  subnormal,  and  an  examination  of  the 
blood  shows  a  marked  diminution  in  the  number  of  red  corpuscles  and  in 
the  amount  of  haemoglobin.  Death  may  occur  within  a  few  hours  unless 
the  hipmorrliage  is  checkwl  by  operative  means.  On  the  other  hand,  in  ntost 
cases  of  abortion  the  general  condition  is  not  so  alanning,  and  the  patient 
gradually  recovers.  Vaginal  examination  a  few  days  later  frequently  reveals 
the  presence  of  a  large  fiuctuunt  mass  which  tills  a  greater  or  lesser  jwr- 
tion  of  the  pelvic  cavity — pelvic  hipmofnrele. 

In  the  earlier  text-books  ou  gj-na-cologj*,  hajnuitocele  was  considered  as 
a  distinct  disease,  and  it  was  mainly  owing  to  Veit's  observations  that  its 
connection  with  extra-uterine  pregnancy  was  established.  It  is  described  as 
diffuse  or  salilanj^  acwirding  as  the  collection  of  blood  occupies  a  con- 
siderable portion  of  the  pelvic  cavity  or  is  confined  to  the  neighbourhood 
of  the  fimbriated  end  of  the  tube.  Tlie  diffuse  variety  usually  occurs 
when  |)re-pxt8ting  adhesions  about  the  pelvic  organs  facilitate  the  coagula- 
tion of  blood  and  aid  in  the  formation  of  an  organl7.ed  nipmbrane  over  it, 
thus  shutting  it  off  from  the  peritnneal  cavity.  AccorcJing  to  Ranger,  the 
solitJiry  ba'niatocele,  on  the  other  hand,  does  not  require  the  presence  of 
adiiesiona  for  its  formation,  but  results  from  the  gradual  trickling  of 
blood  from  the  fimbriated  end  <)f  the  tube,  the  outer  portions  gradually 
coagulating  and  becoming  organized,  thus  foraiing  a  capsule  about  the 
more  fluid  portions. 

Ha;niatocele  fornmtion,  for  the  most  part,  promises  a  very  favourable 
termination,  for  if  left  alone  the  maw  graidualty  undergoes  absorption  and 
complete  recoverj'  occurs.  Thorn  has  reported  io7  cases  with  two  fntalities. 
and  Fehling  91  cases  without  a  single  death.  Occasionally,  however,  \i 
the  hieraorrhage  persists,  the  hn-matocele  becomes  larger  and  larger  until 
it  finally  niptnres  and  its  contents  arc  poured  out  into  the  j>critoueal 
cavity.  Such  an  accident  is  spc»^ily  followeil  by  ertllapse.  .\gain.  haeterift 
sometimes  make  their  way  into  the  mass  from  the  intestines  and  cause 
suppuration. 
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If  the  patient  survives  the  rupture  o(  a  tubal  pregnancy,  a  tecondanj 
abdominal  prcgnannj  may  result,  proviilctl  thn  placenta  has  not  been  sepa- 
rated to  too  ^'iful  an  fXtuut.  Under  sut-li  trircuinslauees  the  usual  syinptoniB 
of  prejrnancy  persist,  except  that  the  woman  suffers  more  pain  and  feels  tJie 
fcetal  inoveifiente  more  acutely  than  UKual.  The  pain  is  due  partly  to 
stretching  and  poKslbly  to  contractions  of  the  ftetal  sac,  but  princiimlly  to 
the  pulling  apart  of  adhesions  which  have  formed  between  the  sac  and  the 
various  abduniinal  organs. 

In  a  small  number  of  cases  of  broad-ligament  pregnancy,  secondary 
rapture  into  the  peritoneal  cavity  may  occur  at  a  later  period,  and  the 
patient  may  bleed  to  death,  or  else  a  aecuudai-y  abdominal  preguau<'y  may 
result-  In  such  cases  the  fa?tus  lies  within  the  peritoneal  cavity,  while  the 
placenta  remains  partly  within  the  tube  and  partly  between  the  folds  of 
the  broad  ligament. 

If  a  secondary  abdominal  pregnantry  or,  aa  now  and  again  occurs,  an 
unniptured  tubal  pregnancy  goes  on  to  term,  false  labour  sets  in,  associated 
with  distinct  pain«  similar  to  those  occurring  in  the  enrly  stages  of  labour 
in  aomial  pregnancy.  They  are  due  to  uterine  eontrnctions,  since  the  fietal 
sac  contains  so  few  muscular  fibres  that  it  cannot  conlrai't.  and  of  course 
cannot  lead  to  the  birth  of  the  extra-uterine  child.  False  lahnur  may  last 
for  a  few  hours  or  several  days,  and  is  soon  followed  by  the  deatli  of  the 
child,  although  in  a  small  num^icr  of  eases  the  fci^tal  movements  have  been 
known  to  persist  for  a  eunstdcrable  time  after  the  cessation  of  the  pains. 

After  the  death  of  the  fa'tus,  the  placental  circulation  gradually  be- 
comes abolished,  the  amniotic  fluid  is  abst^rbed,  and  the  ftetal  sac  retracts, 
ao  that  it  occupies  a  much  smaller  space  than  fonnerly.  The  abdomen 
consequently  becomes  smaller,  antl  its  change  in  size  is  soon  noticed  by  the 
patient.  After  its  initial  shrinking,  the  tunmnr  may  remain  stationary  in 
size  for  a  number  of  years,  the  child  becoming  mummified  or  canv<'rlRd 
into  a  lithopiedion;  while  in  rare  instances  suppurative  changes  may  lead  to 
its  gradual  discharge  or  to  the  death  of  the  patient  from  peritonitis. 

Combined  and  Miiftiplf  Prfffiiairrifji. — Parry  stated  in  liis  monograph 
that  22  out  of  the  .WO  cases  of  tubal  pregnancy  collectetl  by  him  were  com- 
plicated by  a  coexisting  iutni-uteriiu'  pregnancy.  He  designated  the  condi- 
tion 08  comhined  prennavcrj.  The  subject  has  since  been  investigated  by 
Browne,  Pantellani,  fJutzwiller,  Strauss.  Zinfl<e.  and  <dhers,  Strauss  having 
collected  .^2  rases  which  had  been  reportw^  up  to  IftftS,  not  including  a  num- 
ber of  Parry's  cases.    Zincke,  in  1902,  collected  S8  cases. 

In  rare  instances  twin  tubal  pregnancy  has  been  observed,  the  embryos 
being  sometimes  found  in  the  same  fuhe.  a-hilc  in  other  cases  there  wjis  a 
fii'tua  in  each  tube,  both  showing  the  same  devflopment.  Stinger  and 
Knisen  have  reported  cases  of  triplet  tubal  pregnaiu-y. 

JiepfaUd  Tubal  Prfr/rwiHfl/.— Parry  collected  S  cases  in  which  tubal  preg- 
nancy bad  occurred  a  second  time  in  the  same  patient,  and  stated  that  Prim- 
rose, in  I.Wk  was  the  fir^t  to  describe  such  n  condition.  With  the  iuc-rca^ieil 
employment  of  abdominal  surgery,  the  abnormality  has  been  recognised 
quite  frequently,  the  first  series  of  cases  was  reported  by  Abel  in  1893,  and 
soon  followed  by  those  of  Dorland,  Weil,  Varnier,  and  Pestalozza,  the  laet 
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nntlior  liaviug  colk-cted  111  cases.  In  several  instances  only  a  few  months 
had  elapsed  between  the  two  pregnancies,  while  in  otliers  Ihey  were  sepa- 
rat<^(l  hy  an  interval  of  several  ypars. 

Efifertx  of  Extra-u  I  critic  Prtijnafuy  upon  i^uhsequetit  ChiMbearinjj. — • 
The  jirescuce  of  the  products  of  an  old  cxtra-utcrine  pregnancy  occasion- 
ally gives  rise  to  dystocia  and  necessitates  the  perfonnance  of  a  major 
obstetrical  operation.  Thus,  in  the  cases  reported  by  Hugenberger, 
ScliHiitii.  ftn<l  Siinger,  Ca'sarean  section  was  performed;  while  in  another, 
rcportcil  bv  Ott,  llur  same  operation  would  liavi*  ht^n  necessary  had  iniwar- 
riage  not  occurred  at  the  sixth  rnontli.  ?fcnnigsen,  Dibot,  and  Brossi  in- 
duced premature  labour,  and  Stein  and  Chestou  resorted  to  craniotomy 
undpr  similar  circumstanees. 

As  a  nilu,  however,  dystocia  is  not  encountered,  Funck-Rrenfano  hav- 
ing collected  9S  eases  in  which  spnntaneous  labour  occurred  in  patienta  still 
carrying  tlie  remains  of  a  previous  extra-uterine  pregnancy. 

Diatjnuiiit. — UnfortunalLdy,  tlie  symptoms  to  which  uninterrupted 
extra-uterine  pregnancy  gives  rise  arc  usually  so  slight  llmt  the  woman 
dops  not  consult  a  pliysician,  and  as  a  result  the  diaguofis  is  rarely  uiaile 
heforp  rupture  or  abortion  occurs.  If,  however,  a  patient  presenting  the 
usual  subjCL-tivc  and  sonic  of  the  objeetive  symptoms  of  pregnancy  Iks 
examined  for  any  reason,  and  a  unilateral  tubal  tumour  be  found,  the 
diagnosis  is  fairly  certain,  especially  if  she  lias  been  sterile  for  a  number 
of  years  or  a  long  interval  has  elapsed  since  her  last  pregnancy.  In  such 
cases  the  litems  is  somewhat  enlarged  and  softened,  while  the  tubal  tu- 
mour is  soft  and  doughy,  and  corresponds  roughly  in  size  to  the  (JuppoHPtJ 
duraliou  <if  pregmuK-y.  The  first  positive  fliagnoais  of  unruptured  tubal 
pregnancy  was  made  by  Vcit  in  1883,  and  in  this  country  by  Janvrin 
in  IfiSfi. 

As  a  matter  of  fact,  however,  it  very  often  happens  thai  when  laparot- 
omy is  performed  for  a  supposed  unruptured  tubal  pregnancy  a  tumour  of 
some  other  origin  is  found.  On  the  other  hand,  the  unruptured  pregnant 
tube  may  prolapse  into  T*ouglas*s  cul-df-xar.  and  be  mistaken  for  the  Ijody 
of  a  rctroflexwl  pregnant  uterus,  so  that  an  ftttempt  at  its  reposition  not 
infrequently  leads  to  rupture  and  (KTasioually  to  death. 

When  the  ftetiis  has  died  before  the  occurrence  of  rujiture  or  abortion. 
ern>ra  in  diagnusitt  are  common,  and  many  cases  are  mistaken  for  ineom- 
plete  uterine  abortion.s  or  for  tubal  lumourt:  assoeiaind  with  uterine  liiemor- 
rhage.  For  this  reason  no  ntteiiipt  sliovild  ever  be  made  to  empty  the 
uterus  in  a  easo  of  suspected  incomplete  alwrtion  unless  the  tubes  and 
ovaries  have  been  previously  palpateil.  If  a  careful  pxamination  shpws  that 
a  (umour  is  present  on  either  side,  the  possibility  of  tubal  pregnancy  should 
Im'  seriously  eonsidered. 

It  is  generally  taught  that  the  di.«charge  of  a  tlistinet  dpci<liJ!i1  cast  from 
the  utenis,  without  evidence  of  a  foetus,  is  a  characteristic  sign  of  tubal 
pregnancy.  But  that  now  and  again  such  a  structure  may  be  discharged 
without  the  exintence  of  pregnancy  of  any  kind  was  demonstmted  by  Ttrif- 
fiths  and  Dakiu.  Ott  and  Ayers  believe  that  the  presence  of  decidual  tissue 
in  the  uterus,  in.  the  absence  of  a  foetus,  affords  conclusive  evidence  of  tlie 
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existence  of  ixihaX  pregnancy,  cBpccially  if  a  tumour  mass  can  be  detected  on 

one  Hide  In  douhtfii!  ca*<cB  they  recoinmcntl  curettage  for  diagnostic  ptir- 
post'S.  My  own  experiunce  has  taught  na'  tliat  tin:  preaemje  of  dccidua 
under  such  circumstanees  usually  affords  stronj;  presumptive  evidence,  but 
that  its  absence  is  not  an  equally  convincing  ne<rative  proof,  for  occasion- 
ally the  deciduH  may  liavti  bcrn  cast  «fT  nt  an  early  period  and  been  replaeed 
by  normal  endoniutriuni  by  the  time  the  jjatient  is  examined. 

The  diagnosis  of  tubal  abortion  or  rupture,  on  the  other  hand,  usually 
offers  no  diflRoulty,  and  sbnitld  be  made  without  hesitation  whenever  a 
patii-'ut  who  is  believed  to  be  pregnant  has  i:«m])lained  of  pain  in  the  lower 
part  of  the  abdomen,  and  smhionly  becomes  faint,  deathly  pale,  and  sinks 
into  a  state  of  eolIapsH.  [f  the  collapse  becomes  more  profound  and  the 
temjH'rature  is  Kubuurmal,  rupture  baa  probably  occurred.  On  the  other 
hand,  if  rapid  recovery  ensues,  the  probabilitips  art-  that  nne  has  to  deal 
with  iin  abortion,  and  the  subseqxieiit  formation  of  an  hematocele  settles 
the  (jiieKtion. 

As  haa  already  lieen  pointed  out,  rupture  may  occur  at  a  very  early 
period,  even  before  the  patient  believes  herself  pregnant.  In  view  of  such 
a  poiisiljiiitv,  therefore,  one  should  regard  sudden  collapse  associated  with 
symptoms  of  abdominal  htrinnrrhafo  in  a  woman  during  the  childbcaring 
period,  an  prima  facie  evidence  of  a  ruptured  tubal  pregnancy.  By  so  doing, 
and  ojjcrating  pronifitly  in  suitable  cases,  a  number  of  lives  will  be  saved 
which  o(heni-ise  would  inevitably  be  lost. 

Very  often  the  patient  comes  into  the  hands  of  the  physician  some  time 
after  she  has  recovercMj  from  the  prinian,*  shock  due  to  abortion  or  rup- 
ture. Under  such  circumstances  vaginal  examination  will  show  a  mass  on 
one  sirlo  of  the  utenis  which  in  usnnlly  mist-iken  for  pelvic  inflacuniatory 
troiihle.  Tn  a  siiiiill  number  of  casci*.  a  fluctuant  tumour  run  be  f<dt  pos- 
leriur  and  lateral  to  the  uterus,  and  when  exploratory  puncture  through  the 
vagina  reveals  the  presence  of  a  dark  bloody  fluid,  the  diagnosis  of  a 
pelvic  hfernatocele  or  a  brand -ligament  hn^matoma  is  assured. 

Th*'  diagnosis  of  scH-nndnry  abiloniinal  pregnancy  is  rarely  made  until 
false  labour  supervenes,  unless  the  i^liysician's  attention  is  particularly 
direetwl  to  the  previons  history  of  the  case.  Tf,  however,  a  careful  physical 
cxanunalEon  is  made,  the  ntenis  will  be  found  much  smaller  than  it  siliould 
be  for  ttie  duratinii  of  the  pregnancy,  anil  more  or  Ics.^  displaced  by  the 
firtal  sac.  which  makes  up  the  greater  part  of  the  alMlominal  enlargement. 
Moreover,  the  child  can  be  palpated  much  more  readily  than  usual,  and  ita 
movements  arc  often  vf'vy  painful  lo  the  mother.  Tn  doubtful  cases  the 
introduction  of  a  sound  into  the  uterus  is  permissible. 

The  diagnosis  nf  broad-ligament  ]>rpgnaney  can  be  made  by  finding  the 
uterus  pushed  to  one  side  by  a  tumour  intimately  connct;tcd.with  it,  which 
at  the  same  time  depresses  the  vaginal  vault  instead  of  being  high  up  in 
the  abdominal  cavity. 

The  diagiui.sis  of  combined  Intra-uterine  and  extra-uterine  pregnancy  ia 
rarely  made  until  rupture  of  the  extra-uterine  pregnancy,  or  the  persistence 
of  symptoms  after  the  expulsion  of  the  uterine  ftrtus,  leads  to  a  very  careful 
examination.    The  condition  has  never  been  diagnosed  in  the  later  months 
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of  pregnancy,  altboiigh  in  several  instances  the  presence  of  twins  was  rec- 
ognised. 

After  extra -titcrine  pregnancy  lias  reached  full  terra  the  diagnosis  ia 
usimtlv  easy,  and  is  l)asp<!  upon  the  history  of  pregnancy  followed  by  a 
false  labour  and  a  gmdual  decrease  in  the  sue  of  the  abdomen.  lOxamina- 
tion  shon-s  the  uterus  to  bo  practically  normal  in  size,  and  displaced  to  a 
varying  extent  by  a  large  tumour  more  or  Ipss  intimately  connected  with 
it,  in  which  Iho  nuLUues  of  the  cliild  can  occasionally  be  ilistingnished. 

To  recapitulate,  a  positive  diagnosis  is  occasionally  made  before  rup- 
ture, but  in  the  vast  majority  of  cases  tlie  condition  escapes  recognition 
until  symptoms  of  collapse  point  to  the  probability  of  rupture  or  abortion. 
In  advaDce<I  cases  careful  exaniinalion  will  usually  disclose  the  real  condi- 
tion of  affaire,  and  when  full  term  lias  been  passed  the  history  is  so  chamc- 
teristjc  that  mistakes  should  hardly  occur. 

Treatnt&nt. — As  soon  as  an  unruptured  exti-a-uterim!  pregnancy  is  posi- 
tively diagnosed,  ita  immediate  removal  by  laparotomy  is  urgently  indi- 
cated, since  rupture  may  occur  at  any  time  and  the  patient  die  from  hnemor- , 
rhage  before  operative  aid  can  be  ol)taJne(i.  The  importance  of  imraediata 
operation  cannot  be  too  strongly  cuiphasized,  and  all  methods  of  treatment 
which  aim  at  destrojnng  the  fretus  and  thus  terminating  pregnancy  with- 
out operation  are  ahsolutely  unjustifiable.  This  applies  not  only  to  the 
use  of  elertricity,  hut  also  to  the  injection  of  various  {wisouous  substance 
into  the  gestation  sac.  Even  when  such  procedures  are  successful,  the 
danger  to  the  mother  is  by  no  means  at  an  end,  fiincc  nipture  sometimes 
takes  place  after  the  death  of  the  foetus;  and,  even  if  ibis  accident  does  not 
occur,  the  retention  of  the  pnjduct  of  conception  renders  the  tube  a  useless^ 
organ. 

Tait,  in  ISSI,  performed  the  first  laparotomy  for  the  purpoBc  of  check- 
ing hiemorrliage  from  a  ruptured  tubal  pregnancy-  After  he  had  demon- 
etratrd  the  ease  with  which  the  procedure  could  be  [lerforraed  and  the 
surprisingly  good  results  obtained  thereby,  the  operation  came  into  general 
use.  Its  beneficent  results  were  clearly  demonstrated  by  Schauta,  who,  after 
acareful  study  of  the  literature,  found  that  123  caises  operated  upon  and  121 
cases  treated  without  operation  presented  a  mortality  of  5.7  and  8<;.9  per 
cent  respectively. 

For  these  reasons,  whenever  we  see  a  possibly  pregnant  woman  in  a 
state  of  profound  collapse,  and  presenting  a  deatldy  pallor  of  the  face,  a 
subnormal  temperature,  and  other  symptoms  of  intra-alxlominal  hremor- 
rhage,  immediate  operation  is  demanded,  unless,  indeed,  her  condition  is 
so  desperate  that  death  is  imminent. 

The  alwlomen  should  be  opened  rapidly,  under  cocaine  anestbeeia  if 
necessary.  Tn  many  cases  blood  spurts  from  the  abdomen  as  soon  as  the 
pcritonanim  is  incised,  and  completely  ohsciirea  the  field  of  operation. 
Under  these  circumstances  the  hand  passed  down  alongside  of  the  uterus 
seizes  the  tubal  mass,  which  is  then  clamped  on  either  side  by  long  foiv 
ceps.  The  ha?m(irrhage  having  been  controlled  in  this  way,  the  blooil- 
clots  are  removed  and  the  field  of  operation  is  cleaned  up,  after  which  the 
operator  will  be  able  to  remove  the  mass  and  replace  the  clamps  by  lig*- , 
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turee,  under  the  guidance  of  the  eye,  at  comparative  leisure.  After  the 
foetal  sac  has  been  taken  away,  it  is  not  advisable  to  attizinpl  In  rt'inove  all 
the  blood  from  the  peritoneal  cavity  unless  the  patient's  condition  is  fairly 
satisfactory. 

Not  infrequently  the  appendages  on  the  opposite  side  may  be  the  seat 
of  chronie  inflammatory  leeione.  Some  discretion  should  be  exercised  as  to 
their  removal  at  tliia  time,  it  being  far  better  to  allow  them  to  remain 
than  to  prolong  the  operaliou  if  the  patient  is  in  a  very  bad  condition.  In 
desperate  cases  it  is  advisable  to  begin  the  subcutaneous  or  intravenous 
infusion  of  sterile  salt  solution  while  the  necessary  preparations  for  the 
operation  are  being  nmde.  in  lt:as  severe  cases  good  results  follow  the  intro- 
duction of  several  litres  of  it  into  the  abdomen  just  before  the  wound  is 
cloeed. 

In  certain  cases  of  tuba!  abortion,  I'rochownick.  Martin,  and  others  ad- 
vocate attempting  to  save  the  tube,  if  possible,  by  opening  it  and  remoT- 
ing  the  product  of  conception,  after  which  it  is  clopod  hy  Buturca.  Such 
a  procedure  may  oocasionally  be  odvisablc  if  the  patient  is  in  good  condl- 
tinn,  but  proof  is  still  lacking  that  a  tul>e  so  treated  regains  its  normal  func- 
tions. 

A  freshly  ruptured  tubal  pregnancy  should  not  be  attack<-d  through 
the  vagina,  for  the  reason  that  the  procedure  is  often  more  difhcult  than 
a  laparotomy,  and  affords  hut  a  limited  view  of  the  field  of  operation,  while 
there  is  always  a  imssibility  that  it  cannot  be  completed  by  the  vaginal 
route,  and  that  an  eventual  resort  to  laparotomy  will  become  necessary. 

If  the  patient  is  not  seen  until  the  acute  P\-mptoms  have  subsided  and 
the  effused  hlocwi  has  become  encapsulated  as  an  hisniatocele,  she  should 
be  put  to  bed  and  carefully  watched,  operative  procedures  being  insti- 
tuted only  when  the  ha>matocele  steadily  increases  in  size  or  presents  symp- 
toms indicative  of  siippurntion.  This  condition,  however,  rarely  presents 
itself,  and  Thorn  operatwl  upon  only  6  out  of  157  such  cases.  When,  how- 
ever, the  occasion  demands  it,  excelleut  results  are  obtained  by  evacuating 
the  hajmatoceic  through  an  incision  in  the  vnginnl  fornix  and  packing  the 
cavity  with  sterile  gauze,  as  has  b<>en  recomjiiended  by  Kelly.  Scgond,  and 
others.    Broad-ligament  hn'matomata  should  be  treated  in  a  similar  manner. 

In  the  later  months,  the  treatment  of  extra-uterine  pregnancy  differs 
markedly  acrnrfling  m  (he  fmtus  in  alive  or  dead.  In  very  rare  cases  a  living 
ffptiis  may  be  inclnsoil  in  an  iinnipturpd  tubal  or  ovarian  sac,  or  lie  be- 
tween the  layers  of  the  unfolded  broad  Itgantcnt.  More  frequently,  how- 
ever, one  has  to  deal  with  a  secondary  abdominal  pregnancy,  with  tlie 
child  lying  in  the  peritoneal  cavity  and  inclosed  in  a  imic  composed  of 
the  fn'tal  mi'mbranes  and  newly  formed  adhrsions,  the  placenta  being 
within  the  tube  or  broadly  implanted  ui)on  the  floor  of  the  pelvis.  What- 
ever the  anatomical  conditions,  the  mother  is  constantly  exposed  to  the 
possibility  of  sudden  and  acute  hremorrhage  so  long  as  pregnancy  continues, 
and  accordingly  prompt  laparotomy  is  the  only  conservative  method  of 
treatment. 

When  the  child  has  nearly  attained  the  period  of  viability,  certain  au- 
thorities urge  the  propriety  of  deferring  the  operation  for  a  few  weeks  in 
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its  interRsta.  Such  a  course  may  be  jifrniissible  in  excpptfonnl  cai*es,  pro- 
vidtid  the  increased  daugei's  of  naitiug  arc  carcfuUj'  explained  to  the  patient 
and  her  family  and  accepted  by  thcra. 

In  a  small  number  of  cases  the  operation  is  comparatively  easy  and  the 
fu;ti\!  sue  cau  be  removed  as  readily  as  u  large  ovarian  cy^t.  ilore  f  rctjueutly, 
however,  the  fcetal  sac  is  markedly  adherent  to  surrounding  organs,  or  the 
placental  attachment  is  spread  over  a  broad  area,  thereby  markedly  in- 
creasing the  difficulty  of  the  operRti<m. 

Now  and  again,  in  broad -iigaiueut  pregnandes  it  will  be;  found  that 
the  portion  of  the  broad  ligament  immediately  adjoining  the  litems  has 
not  been  epread  apart  by  the  growing  ovum,  and  imder  such  circumstances 
llie  entire  sac  may  be  reniovetl  without  great  difficulty  by  ligating  the  ves- 
Bcla  at  the  pelvic  brim  and  at  the  uterine  eornu  before  attempting  ita 
enucleation. 

As  a  rule,  however,  the  complete  removal  of  the  geatation  sac  is  by  no 
means  easy,  and  can  only  he  effected  by  removing  the  uterus  aa  well.  Wlien, 
as  occasionally  happens,  it  is  apparent  that  the  operation  cannot  be  com-, 
pU'led  without  niarkeilly  endangering  the  life  of  the  patient,  the  sac  should' 
be  inebed,  the  [tlacenta  being  avoided,  if  possible,  and  the  fii'tus  extracted. 
The  margins  of  the  sac  are  then  stitched  to  the  abdominal  incision,  the  um- 
bilical cord  is  cut  off  short,  and  the  cavity  packed  with  sterile  gauze,  the 
placenta  being  left  in  sUh  and  afterward  nllois't'd  to  come  away  piece- 
meal. This  niuthod  necessarily  entails  a  pruloagtd  convalescence,  but  ta 
much  safer  than  any  attempt  at  removal  of  the  placenta.  Occasionally, 
however,  partial  reparation  of  the  placenta  gives  rise  to  such  profuse  hemor- 
rhage? that  its  irmova!  mu!*t  be  effected  at  any  cost  in  the  hope  of  prevent- 
ing immediate  death. 

The  results  following  laparotomy  in  advanced  cases  of  extra-uterine 
pregnancy  with  a  living  child  liave  improved  markedly  since  the  intrwluc- 
tiou  of  osi-ptic  methods.  Tins  fact  was  clearly  shown  by  Harris,  who  col- 
lected 27  such  cases  in  1887  and  1  tij  additional  eases  ten  years  later,  with 
a  mortidity  of  93  luid  '.U  percent  res]iectlvely.  Nevertheless,  the  operation 
is  still  one  of  the  most  dangerous  which  the  gyna'cologist  is  called  uymn  to 
perform. 

When  the  fietus  is  dead  the  conditions  arc  much  more  favournbh.*,  as  tho 
dangers  ineidt-nt  to  htee<Ung  from  the  jtlacental  site  are  markedly  dimin- 
ished. For  this  reason  the  operation  should  be  dcferrtsl  for  six  or  eight 
weeks  after  frrtal  death  in  order  to  permit  the  obliteration  of  the  maternal 
blcKjd  spaces  in  the  placenta,  and  tluis  render  posciblc  its  removal  without 
hipmorrhage.  In  such  cases,  however,  should  dangewus  symptoms  super- 
vene, immediate  interference  is  iudicatcd.  On  llie  other  hand,  the  om-ration 
Bhould  not  be  deferred  too  long,  as  there  is  always  a  possibility  that  the 
f(ptal  sac  may  hoeomR  infected  froui  (ln'  intestinal  tract,  when  a  fatal  peri- 
tonitis may  result.  Lusk,  in  188G.  jim^le  an  earnest  plea  for  prompt  opera- 
tion in  such  cases,  and  supported  his  contention  by  a  long  array  of  sta- 
tistics. 

In  a  small  number  of  cases  of  advanced  extra-uterine  pregnancy,  d[ 
tion  through  the  vagina  has  been  recommended.    Tliis  method  of  proce- 


¥ 


dure,  however,  hna  a  very  limited  fi«!(I,  and  Herman  is  right  in  saying  that 
it  should  be  performed  only  when  the  fa-tus  is  firmly  impacted  in  the  pelvia 
and  depresses  the  vajjinal  vault  to  such  an  extent  as  to  make  it  probable 
that  it  can  hp  cxtrncturl  without  difficulty.  In  all  other  cases  laparotomy 
is  the  opcmtiou  of  choice. 
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Dystocia  or  difficuU  h^otir  may  be  doe  to  various  etiological  factors,] 
and  is  most  commonly  encountered  in  the  following  groups  of  cafles:  (1)'* 
Tliose  in  which  the  expulsive  forces  are  auhniirrnal  ami  ar*'  not  sufficiently 
strong  to  overcome  the  natural  reaiatance  offei-ed  to  the  birth  of  the  child 
by  Ihe  bony  canal  and  the  maternal  soft  parts.  (2)  Those  in  which,  al- 
though the  expulsive  forces  may  be  of  normal  strength,  abnormalities  in 
the  structure  or  cliaracter  of  the  birtli  canal  offer  an  insupcruble  mechanical 
obstacle  to  the  descent  of  the  pix-seutiug  i>art.  (3)  Those  in  which  the 
fa^tus,  on  account  of  faulty  presentation  or  excessive  development,  cannot 
be  extnidfcl  by  the  rw  a  fergn.  (4)  Those  cases  in  which  accidental  coni- 
jilications.  such  as  I't'lainpsia,  bsemorrliage,  or  rupture  of  the  ul4?rua,  lead  to 
various  irrf'giilarilics  which  interfere  with  tht;  normal  progress  of  laboor. 

Dystocia  dne  to  Anomalies  of  the  Expulsive  Forces. — The  expulsion  of 
the  fiftus  is  brought  about  by  the  contractions  of  the  uterus,  re-enforced 
toward-s  the  lattt-r  half  of  the  second  stage  of  labour  by  the  action  of  tlie 
muscles  of  the  abdominal  wall.  Either  of  these  factors  may  be  lacking  in 
force  or  intensity,  wliile  occasionally  they  may  be  abnormally  strong. 

Unfortunately,  there  is  no  absoltitc  standard  by  which  the  character 
of  the  labour  pains  can  be  gauged.  ThuK,  in  mrny  muUiparous  women 
a  rapid  and  happy  termination  of  labour  not  uueommonly  follows  a  few 
relatively  slight  pains,  which  in  primipane  would  prove  quite  inadequate 
to  bring  al>out  the  desired  result.  Clinically  the  efficiency  of  the  uterine 
contractions  may  be  measured  by  their  effect  u[H)n  the  course  and  duration 
of  Inbonr.  provided  there  is  no  scrioiis  mechanical  obstacle  to  bo  overcome, 
so  that,  other  things  being  equal,  prolonged  or  precipitate  labour  occurs  as 
a  result  of  abnormalities  in  their  frequency  and  intensity. 

Prolonged  Labonr. — Nonnally,  in  the  early  stages  of  labour,  the  uterine 
contractions  occur  at  infrequent  intervals,  and  gradually  increase  in  fre- 
quency, intensity,  and  duration  as  its  termination  is  approached.  More- 
over, a  proper  altematiou  between  the  contraction  and  relaxation  of  the 
uterus  is  a  very  important  requisite  for  the  successful  accomplishment  of 
delivery. 

Anomalies  are  often  noted  in  the  first  stage  of  labour,  the  contractions 
recurring  in  some  patients  at  frequent  intcn-al.-'  and  being  cramp-like  in 
character  and  very  painful,  but  exerting  very  little  influence  upon  the  dila- 
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tation  of  the  cervix  and  the  expulsion  of  the  child.  As  a  reeiilt,  oblitera- 
tion of  the  corrical  canal  is  brought  about  verj-  slowly,  and  the  external  os 
uiKli?rgoes  but  little  change.  As  a  rule,  sut-U  conditions  do  not  >iivc  rise  to 
aeriouB  coniplk-aiious,  since  under  appropriate  treatment  the  pains  assume 
a  more  nornml  eharacter,  after  which  the  termination  of  labour  is  speedily 
accoiiijvlitihfd. 

More  frcqut'iitly,  howi-ver,  the  fii*at-staffe  pains  rtcur  at  long  inter- 
vals and  arc  feeble  in  charaeter,  so  that  labour,  instead  of  being  termi- 
nated within  the  usual  |>eriod,  tnay  drag  on  for  days.  If  the  ntcmbrauea 
are  unruptured  and  the  patient  is  in  >:ood  condition,  the  delay  may  be 
regarded  with  equfiniiiiity,  eiucc  in  the  great  majority  of  instances  the 
pains  L'vcntually  become  stronger  and  more  frequent,  when  the  birtb  of  the 
child  is  effnctu<l  without  interference.  For  this  rczason,  the  obstetrician 
should  not  interfere  too  hastily,  but  ahould  encourage  the  patient  to  bear 
her  suffering  patiently  by  a  plain  statement  of  the  facts  of  the  case,  and 
the  assurance  that  a  favourable  outcome  may  be  expected  not  ouly  for  her 
but  also  for  the  cliild. 

Again,  Sabour  sometimes  begins  in  a  perfectly  typical  manner  and  gives 
ever}'  pronnse  of  an  ordinarily  spee<ly  termination,  and  yet  after  il  ccria.in 
lapse  of  time,  without  any  apprecijiblc  cause,  the  pains  become  h*ss  fre- 
quent and  less  intense,  although  giving  rise  to  quite  as  much  or  even  more 
suffering  than  previously.  At  the  sanie  time,  the  cervix,  winch  was  Incom- 
ing obliterated  and  dilated  in  a  satisfactory  manner,  ceases  to  make  further 
progress,  and  labour  ap)iarently  conies  to  a  standstill.  Such  a  condition  is 
frequently  due  to  what  is  termed  inerlia  nlfri. 

In  all  of  these  eases,  the  pr()longati«n  of  labour  is  commonly  attributed 
to  the  imperfect  dilatation  of  the  cervix,  which  is  supposed  to  be  due  to 
an  abnormal  rigidity  of  its  tissues.  Ordinarily,  hr>wever,  the  c^mverse  is 
true,  and  the  condition  is  the  direct  result  of  faulty  uterine  contractions. 
That  this  latter  view  is  iHirrect,  is  shown  by  llie  fact  that  the  appearance  of 
satisfactory  contractions  is  promptly  followed  by  rapid  dilatation  of  the 
cervix  and  a  happy  termination  of  labour.  On  the  otlier  hand,  however, 
especially  in  primipara^of  thirty  years  of  age  or  over,  excessive  rigidity  of  the 
cervix  and  its  cousei|uent  tardy  and  imperfect  dilatation  may  be  the  essential 
factor  in  the  production  of  the  dystocia,  especially  when  a  further  complica- 
tion has  been  introduced  by  the  premature  rupture  of  the  membranes. 

This  accident  occurs  occasionally  in  priniipar,e,  and  not  iiirrequeutly  in 
multiparons  women  before  the  onset  of  uterine  contractions,  and  gives  rise 
to  what  is  designated  as  "  ihij  hhnur,"  which  is  usually  unduly  prolonged  and 
very  painful.  The  delay  is  due  in  great  part  to  the  absencR  of  the  hydro- 
static action  "f  the  hag  of  waters,  in  consequence  of  which  the  changes  in  the 
cervix  must  be  brought  about  almost  entirely  by  the  direct  pressure  of  the 
presenting  part,  which  acts  as  a  dilating  wedge  of  imperfect  shape  and  con- 
sistency. 

This  complication  is  usually  not  so  serious  in  multiparous  as  in  priraip- 
arous  women,  since  in  the  former  Inbour,  as  a  rule,  sets  in  within  a  short 
time  after  t!ie  discharge  of  the  liquor  amnii.    Occasionally,  however,  hours, 
days,  and  in  rare  instances  even  weeks  may  elapse  before  it  occurs, 
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Not  uncommonly  obliteration  of  the  cenical  canal  takes  place  with" 
diiTiculty,  wliilu  the  exlcrual  os  aloue  appears  to  offer  the  obstacle  to  dilais- 
tion.  In  euch  cnses  it*  inarpins  arc  often  cxtremelj  thin  and  Kharp,  and 
during  a  contraction  may  not  exceed  a  sheet  of  paper  in  thickness.  On  the 
other  liand,  cHpL-cially  wht^u  labour  is  unduly  prolonged,  they  may  become 
thick  and  a^dcmatous. 

In  the  absence  of  any  mechanical  nbstacle,  prolongation  of  the  second 
stage  of  labour  is  rarely  duo  to  ahnornialitiea  in  Ific  uterine  contractions, 
but  nitlicr  to  cleficieut  action  of  the  abdominal  mugclos.  In  primiparoua 
women,  especially,  the  tardy  labour  is  often  ascribed  to  the  resist-ance 
offered  by  a  rigid  perina'um  and  a  Kniall  vaginal  outlet,  but  in  the  majority 
of  cases  this  is  only  api»aront,  the  delay  being  really  due  to  an  insufficient 
MS  a  lertiv. 

^'(iffh^t/. — Uterine  insufficiency  is  usually  attributed  to  one  of  three 
causes:  faultv  develojiment  or  disease*!  conditions  nt  the  uterine  mu^Hruln- 
lure,  anomalies  in  its  innervation,  or  mechanical  interference  with  its  con- 
traction. The  first  factor  is  the  one  mnst  frequently  concerne<l  in  the 
causation  of  tardy  labour,  and  is  especially  likely  to  be  nasociatiHl  with 
imperfect  general  dnvidnpment,  being  fretjuently  observed  in  patients  pre- 
senting varieties  of  the  justo-minor  jielvis.  but  only  rarely  in  sufferers  from 
rhachitic  deformities.  On  the  other  hand,  faulty  development  of  Ihe  miis;- 
culalure  is  occasionally  nolwl  in  apjwircnlly  normal  women,  and  is  relatively 
common  in  large,  pale,  and  eor]m]ent  individuals. 

SometiuK's  the  faulty  action  of  the  uterine  muscle  is  attributable  to 
a  loss  of  tonicity  incident  to  excessive  distention,  and  is  therefore  fre- 
quently met  with  in  wouien  who  have  passed  through  a  number  of  preg- 
naneiea  in  rapid  suceessiou,  or  in  whom  the  utei-ue  lias  been  subjected  to 
acute  distention,  as  in  certain  cases  of  multiple  pregnancy  and  hydramnios. 
Much  less  commonly  the  defect  is  due  to  general  wealiness  following  ex- 
hausting disease?,  but  that  this  is  rarely  responsible  is  shown  by  the  com- 
mon observation  that  the  pains  are  usually  very  efficient  even  in  patients 
suffering  from  advanced  stages  of  tuberculosis. 

Allhimgh  direct  proof  of  ihe  existence  of  abnnrnialities  in  the  innerva- 
tion of  the  uterine  musculature  cannot  be  addii<.-ed.  clinical  observation 
affords  strong  presumptive  evidence  in  favour  of  this  view,  or  at  least 
indicates  clearly  the  posfiibllity  that  extraneous  causes  can  interfere  re- 
flexly  with  the  activity  of  the  uterus.  Thus,  it  is  a  matter  of  common 
experience  that  the  entrance  of  the  obstetrician  into  the  lying-in  chamber 
is  frequently  followed  by  a  cessation  of  the  labour  pains,  which  is  generally 
transient,  but  sometimes  persists  for  quite  a  long  while.  Moreover,  extreme 
nervousness,  profound  mental  emotions,  or  excruciating  pain  may  have  a 
similar  effect.  Tn  surh  cases  the  severe  pain  is  often  due  to  the  irregular 
action  of  the  uterus,  and  in  turn,  by  acting  reflexly,  interferes  still  fur- 
ther with  its  function,  thus  giving  rise  to  a  vicious  circle.  Tliat  reflex 
nervous  iniluence-s  are  responsible  is  ehown  by  the  fact  that  the  administrBr 
tion  of  a  sedative  is  frequently  followed  by  a  return  of  satisfactory  con- 
tractions. 

That  tlie  action  of  the  uterus  is  occasionally  influenced  by  mechanical 
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conditions  is  shoH-n  by  the  cases  in  which  tumour  formationa  in  it«  wall, 

espprinlty  myomala,  have  been  found  to  be  responsible  for  faulty  labour 
patna.  Much  tlie  same  effect  is  exerted  hy  uterine  displacements,  especially 
wliCD  the  organ  Bags  markedly  forward  in  a  ppndulous  abdomen.  Old  ad- 
hesions aboiit  the  uterus  and  appendages,  and  fresh  inflammatory  areas  in 
the  name  loeatiou  may  act  in  a  similar  mflnuor. 

Defective  abdominal  contractions  may  be  due  to  a  number  of  causes. 
Sometimes  the  insuflTicienty  results  from  faulty  development  of  the  ab- 
dominal uiuscleB,  but  more  frequently  is  due  to  a  In^  of  muscular  tone 
following  excessive  distention,  so  that  it  is  much  more  common  in  multip- 
arous  than  in  primiparous  women.  Not  infrequently  the  insufficiency  is 
only  apparent,  and  is  due  to  the  fact  that  for  fear  of  increased  pain  the 
patient  is  unwilling  to  bring  her  abdoitnnal  mu^clea  into  full  play,  and 
makes  etTorts  to  restrain  them.  For  this  reason  the  obstetrician  is  often 
obliged  to  terminate  labour  by  means  of  low  forreps.  although  he  feels  sure 
that  a  few  iiiinutfH'  elTective  use  of  tlie  abdiuninal  muscles  would  l<'afl  to 
Bponianeous  delivery.  In  many  such.  caBCS  the  admin isirat ion  of  chloro- 
fomn  is  attended  by  most  happy  results,  since  it  dulls  the  sensation  of  pain 
suflici.-ntly  to  enablp  the  palit'nt  to  bring  her  nbdrmiinal  nuiHcles  into  action. 

Trenimeni  of  Prohrnjvd  Labanr. — Active  treatment  is  rarely  demanded 
when  the  tardy  labour  is  the  result  of  infrequent  pains  of  slight  intensity,  as 
in  the  majority  of  such  cases  they  gradtially  become  more  severe  and  eventu- 
ally bring  about  a  spontaneous  dcHveiT.  If  the  rnndltion  lasts  for  several 
days  it  is  important  that  the  patient  should  sleep  wlU  at  night,  and  llie  ad- 
ministration of  hypnotics,  or  even  of  morphine  hypodcmtieally,  is  indicated. 

On  the  other  hand,  when  the  pains  are  inefficient,  cramp-like,  and  fol- 
low one  another  in  rapid  succession  without  exerting  any  appreciable  effect 
u|ion  the  course  of  labour,  excellent  results  ofti^n  follow  the  administra- 
tion of  a  hypodcmiic  injection  of  morphine  (grain  j),  combined  with  the 
stilphate  of  atropine  (grain  tIi)'.  f*r  a  rectal  injection  containing  30  grains 
of  chloral  hydrate  in  4  ounceii  of  warm  milk  may  be  given,  and  repeated,  if 
necessary,  in  one  hour. 

Wiien  the  dystocia  is  due  to  secondary  uterine  inertia  tlie  problem  is 
more  difTienlt;  though,  as  a  rule,  if  the  patient  can  obtain  several  houra  of 
sound  sleep,  more  satisfactory  pains  will  appear  when  she  wakens.  For  this 
reason  tlie  use  of  a  hypnotic  is  often  indicated.  Sonic  authors  recommend 
the  administration  of  quinine  in  this  class  of  ca-ses.  It  wouli!  appear,  how- 
ever, that  thp  OKj-tocic  properties  of  the  drug  have  l>een  a  good  deal  ex- 
aggerated, since  in  many  cases  large  doses  produce  no  visible  effect.  Occa- 
sionally, however,  5  grains  of  the  sulphate  given  in  n  freshly  prepared  pill 
or  in  solution,  ancl  repeated  in  one  hour,  may  prove  of  great  benefit.  A 
thinl  dose  is  not  neceiisary,  for,  if  the  uterus  has  not  responded  to  the 
amount  already  given,  the  further  administration  of  the  drug  may  be 
regarded  as  useless. 

Ergot  was  formerly  used  with  a  frpo  hand  in  this  condition,  but  this 
practice  cannot  be  too  strongly  reprehended.  It  ia  true  that  its  administra- 
tion is  often  followed  by  an  increase  in  the  intensity  of  the  uterine  contrac- 
tions, but  experience  has  shown  that  they  soon  lose  their  normal  charac- 
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leristics  and  become  tetanic.  Aa  a  result  the  uterus  is  liable  to  remain 
firaily  L'uulrueled  upon  its  contents,  ami  no  lonjier  alternating:  between 
contraction  and  relaxation,  loses  its  expulsive  power,  so  that  the  final  action 
of  the  ilni^'^  is  tn  defeat  the  very  purpose  for  which  it  was  g-ivon.  Moreover, 
if  the  exiHlence  uf  a  mechanical  obstacle  has  been  ovcrlooketl,  the  use  of 
ergot  may  lead  to  so  pronounced  an  overstretching  of  the  lower  uterine 
segment  that  rupture  occurs.  From  the  very  firet  the  young  physician 
should  make  up  his  mind  never  to  employ  ergot  for  its  oxytocic  properties, 
and  to  use  it  only  as  a  propliylactic  for  uterine  ha7niorrhage  after  the  expul- 
sion of  the  placenta. 

As  has  already  been  pointed  out,  abnormalities  lu  the  contraction  of 
the  uterus  are  usually  associated  with  imperfect  dilatation  of  tlie  cervix, 
and  in  elderly  primipane,  and  occasionnlly  in  younger  women  who  have 
suffered  from  inflnunnatory  conditions  about  the  cervix,  rigidity  of  the  tis- 
sues ran  souH-'tinic'^  be  invokt«l  us  its  underlying  cause,  in  many  case*  the 
administration  of  a  sctlativc  is  followed  by  satisfactory  rosttlts.  The  use  of 
an  anipsthetic,  althougli  it  frequc;utly  leads  to  satisfactory  dilatation  of  the 
cervix,  is  geuenilly  inadvisablt-,  iiiasrimch  a«  the  patieut,  having  once  experi- 
enced its  sootiiing  effect,  refuses  to  dispense  with  it,  so  that  the  obstetrician 
will  often  be  obliged  to  continue  its  use  throughout  the  entire  second 
stage,  thereby  so  pndonging  labour  that  the  application  of  forceps  becomes 
neeessiiry.  Occasionally  a  copious  vnginal  dmiche  uf  hot  sterile  salt  solu- 
tion or  a  hot  full  bath  is  attended  by  satisfactorj*  results. 

In  other  cases,  if  interference  becomes  imperative,  the  introduction  of 
a  bougie  into  the  uterus,  or  the  employment  of  a  small  Champetier  de 
Kibes  nibher  h;ig  acts  as  an  efficient  uterine  irritant,  and  brings  about 
complete  dilatation.  As  a  nile,  however,  if  the  condition  of  the  mother  or 
the  child  demands  the  prompt  teruiinatiou  of  labour,  rapid  dilatation  of 
the  cervix  is  be8t  efTeetcd  manually  by  J^arris's  method,  provided  the  inter- 
nal OS  and  cervical  canal  are  alrGady  obliterated. 

AVheu  labour  is  complicated  by  premature  rupture  of  the  membranes^ 
the  patient  should  be  iufornied  concerning  its  probable  effect,  and  should 
be  encfjuraged  to  bear  her  sufferings  as  patiently  as  possible.  At  the  same 
time  she  shouhl  be  most  carefully  watched,  and  care  should  be  taken  thai 
the  child's  head  is  not  subjucled  for  too  long  a  time  to  injurious  pressure. 
Moreover,  the  premature  opening  up  of  the  anmion  greatly  increases  the 
danger  of  intrapartum  infection.  Accordingly,  if  symptoms  of  exhaustion 
appear,  and  im  objective  examination  shows  that  the  mother  or  child  will 
suffer  fi'om  further  delay,  interference  is  Indicated,  particularly  if  the  tem- 
perature becomes  elevatc<l,  or  changes  in  the  fecial  pulse-rate,  the  passage 
of  meconium  or  a  markedly  oMleniatous  condition  of  the  cervix  be  noted. 
Under  such  circumstances  dilatation  may  be  effected  either  by  means  of 
the  rubber  bag  or  manually,  after  which  delivery  should  be  brmight  about 
as  soon  as  possible  by  the  most  conservative  method  available.  Forceps, 
however,  should  never  be  applied  until  the  cervix  is  completely  dilated. 
nor  while  the  head  is  freely  movable  above  the  superior  strait. 

Tardy  labour,  due  to  the  prolongation  of  the  second  stage,  is  usually  best 
treated  by  the  application  of  forceps,  except  in  those  cases  in  which  there  is 
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some  mechanical  obstacle,  or  when  the  patient  refuses  to  use  her  abdominal 
muficles.  In  the  latter  case  the  necessity  for  in«ti'iirneiital  delivery  may 
oftpn  he  obvintirl  hy  the  judicious  aiJministration  of  chloroform. 

Frtcipitale  LabovT. — Precipitate  labour  may  result  from  an  abnormally 
slight  degree  of  resistance  offered  bj'  the  soft  [Mirts.  as  in  certain  miiltip- 
arouB  women,  or  from  abnormally  strong  uterine  and  abdominal  contrac- 
tions. 

Generally  speaking,  precipitate  labour  is  not  attended  by  serious  con- 
sequences, ftlthnugb  the  child  is  sometimes  extruded  so  rapidly  that  the 
patient  Is  unable?  t<i  wrure  proper  attention.  Under  such  rirru instances  deep 
tears  of  the  perina'um  are  common.  Cases  are  on  record  in  which  the 
woman  has  been  suddenly  overtaken  by  intense  labour  pains  and  has  given 
birth  to  tin*  !;hil(l  bpfore  she  coul<!  reach  her  bed.  Under  such  circumstances 
the  L-liild  1ms  soiiielinics  falluu  to  the  g^rouud  and  sustained  Hovere  or  even 
fatal  injuries.  Occasionally  the  conl  is  torn  through  and  the  child  may 
bleed  to  death  Iwfore  aid  is  obtainable. 

If  tempt'stuoua  pains  come  on  while  the  patient  is  nnder  the  observation 
of  a  ])hYsii.'ian,  they  should  bu  conlrt>lU'd  by  \hv  adniinislralion  of  eldoro- 
form,  in  order  that  the  head  may  be  held  back  and  prevented  from  being 
bom  too  brusquely.  Tlie  effects  of  precipitate  labour  have  been  studied 
particularly  by  Winckel. 

TfUinif  ('»mfmrtii)n  of  Oie  Ultnis. — Occasionally  in  the  first,  and  more 
frequently  in  the  second  stage  of  labour,  the  uterus  may  cease  to  relax  at 
regular  iivtervals.  and  remain  in  a  condition  of  ('ontiniK"*!  or  tetanic  contrac- 
tion. This  t'ontlilion  is  usually  encountered  in  pi-olonged  labours,  in  which 
a  mechanical  ubglnclc  U  opposed  to  the  passage  of  the  child.  In  such  cases 
the  danger  of  rupture  of  the  uterus  becomes  imminent,  although  now  and 
again  this  accident  occurs  when  everything  seems  to  be  going  on  nonnally. 

So  long  as  the  tetanic  condition  persists  the  oxtnision  of  the  contenta 
of  the  uterus  is  nut  of  tlie  que.-ition,  while  at  the  same  time  the  patient 
suffers  intcnsp  psin.  and  th^*  child  is  cxjios^^fl  to  rcmsidfrable  danger,  owing 
to  interftTcnre  with  the  idacental  trirculutiuu.  If  the  comliliou  is  not  due 
to  an  obstruction  it  can  be  temporarily  controlled  by  the  administration  of 
sedatives  or  an  ana'J'thetic,  after  which  delivery  should  he  effected  as  soon 
as  pnndi<rable. 

Closely  related  to  this  form  of  dystocia  is  that  which  is  sometimes  attrib- 
uted to  a  stricture  resulting  from  tonie  eonfrnrfinn  of  BandVs  n>if/.  f.'onsid- 
ernblt!  attention  has  In-pn  directnd  to  this  roniplication  within  the  last  few 
jeai"s,  and  numerous  eases  havi*  been  dt-SL-ribfil  by  Biidin.  DcmLdln.  t-heron, 
RossB,  and  others.  The  French  nbsprvers  bi'liev«'  that  while  the  portions  of 
the  utenis  above  and  l>elow  it  remain  flareiel.  Bandl's  ring  can  unflc-rgo  iso- 
lated couti-aclion.  iind  thereby  so  stnuigly  t-onipriss  the  neck  or  some  other 
portion  of  the  child  a«  to  interfere  si-Hously  with  Its  deliverir'.  Ohfron  has 
reported  instances  of  tniiKvt'rsc  pn-.^cntation  in  which  thi.-!  kind  of  stricture 
developed  and  confint'd  the  child  tn  the  upper  portion  of  the  uterus,  at  the 
same  time  offering  an  almofit  insuperable  obstacle  to  the  introduction  of 
th^*  hand  for  the  ii^rformanre  of  version. 

Veit  is  probably  correct  in  denying  the  existence  of  euch  conditions, 
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^  iKaI  Ihe  reports  arc  due  to  faulty  observation.    That  the 

^S*.  wwi^W  ^  wntined  to  liamU's  ring  would  appear  highly  im- 

lv\  4MJ  it  i»  liuicl)  more  likely  that  the  entire  active  [mrtion  of  the 

.   ...    mt>  i*****  into  a  (.'uiulili'm  of  tetauif  ri^ridity,  and  that  uiidtT  siicli 

.'#i,\>it  Its  lower  mnrgin  woul<l  be  felt  as  a  contracted  ring,    in  ssch 

u»»\'r  iilerine  segment  would  be  flabby,  while  the  upper  portion  of 

-  Mould  br  (iglitly  contracti'd,  llirrfby  opposing  a  neriouH  nbtttacle 

.  N[iiitAH>ii  of  the  child  and  to  the  intruductiuu  uf  tho  liiuid  or  int^tni- 

»  mio  the  uterus.    In  casi-s  of  ibis  character  the  administration  of  an 

ti^i  <v<(ticlii'  ivlftxes  the  8{mt<iiiodic  contractions,  and  delivery  can  then   be 

«n'\x»inpli(*bi**l  by  the  most  appropriate  procedure. 

It  \*  liki'wis*'  probable  that,  in  a  certain  number  of  cases  iu  which  the 
4r«ttK-ia  hiL-*  bin-n  attributed  to  the  contraction  of  Bandl's  ring,  the  eondi- 
tiim  WW!  O'ally  due  t*)  mort?  or  lesa  rigidity  of  the  internal  08,  while  the 
pervioal  canal  bduw  it  had  undergone  satisfactory  dilatation. 

Ad  the  retiuU  of  the  misuse  of  ergot  or  of  extensive  adherence  of  the  pla- 
I'viitii.  the  nt<'ni!»  sometimes  undergoes  such  an  extremL>  degree  of  retraclion 
during  lhi>  third  tttage  that  the  latter  bec:ome»  imprisoned  in  itti  cavity.  In 
Mueh  crtHCM  Ihi'  givater  part  of  the  upper  segment  of  tlie  uterus  is  tightly  con- 
(nirlt'd  over  the  retained  placenta,  while  ita  lower  portion  undergoes  still 
furl  her  ri'Irnction,  and  is  felt  by  the  examining  finger  as  a  tightly  contracted 
ring  bebiw  tin-  [ibici-nta.  The  lower  iiterinp  segment  and  Ihe  cervix,  not 
Itaviug  recoveriHl  from  the  distention  to  which  they  have  been  subjected,  are 
(kbby  In  character,  and  widen  from  abovo  downward  to  the  vaginal  insertion. 
l''ri>Mi  the  uliape  thus  imparted  to  the  uterus  the  condition  is  generally  de«ig- 
luitt'd  B»t  an  "  h'lur-ylass  cvntradion,"  Its  oreurrence  usually  necessitates 
tliii  iiinnual  n-uioval  of  the  placenta,  which  can  sometimes  be  accomplished 
only  under  anteMhesia. 
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DYSTOCIA  DUE  TO  ABNORMALITIKS  OF  TITE  OENKRATJVK 

TRACT 

Vnlva. — f'oniplcln  atresia  of  the  vulva  or  the  luwer  portion  of  the 
vsgiim  is  usiiftlly  tonptnital,  and  unlcgs  corrected  by  operative  measures 
won  I'i  oppose  nn  inguperablo  olistaole  to  conception.  Von  Meer  lias  reported 
an  exceptional  case  in  wliich  tlip  lower  two  tliinls  of  iIhi  vagina  were  lack- 
ing, whik'  the  upper  tliird  comiuuuit.'ate<l  with  the  bladder.  Coitus  was 
accomplished  per  urethram,  through  which  a  three-months*  fostus  wag  sub- 
secpiently  expelled. 

Mure  f]'i:()uently  vulval  atrma  \»  inrnmplete,  and  la  dnc  to  adhesions 
and  cicatricial  cliiu)j:es  resulting  from  injury  or  indaniTiiatory  processes. 
The  defect  may  offer  a  considerable  obstacle  to  labour,  but  the  resistance 
is  usually  overmme  by  th<?  continued  pressure  exerte^l  by  the  head»  though 
rrc4ju(_'ntly  only  at  the  expense  of  di'fp  perineal  tears. 

Cases  are  on  record  in  which  an  almost  imperforate  hymen  has  remained 
intact  until  the  time  of  labour,  and  oidy  niptiired  when  distended  by  the 
child't*  bead.  In  rare  inslancef.  as  was  pointed  out  by  Coester,  a  thick 
septate  hymen  may  form  a  bridge  of  tissue  opposing  the  advance  of  the 
presenting  part,  and  may  require  to  be  cut  thutugh  before  delivery  can  be 
completed. 

In  some  women,  especially  in  elderly  primipara%  the  vulval  outlet  is 
Tery  small,  ri^dd.  nnd  altogether  lacking  in  elasticity.  Again,  as  the  result 
of  pressure  or  renal  losionw,  the  vnlva  may  b*M!nme  gn  o'drmatous  that  its 
orifice  is  almost  occluded.  The  latter  condition  does  not  necessarily  give 
rise  to  dystocia,  but  in  both  the  brittleness  of  the  soft  parte  predisposes  to 
perineal  laceration.  Aforeover,  when  the  o'dema  has  been  excessive,  and 
has  persisted  for  some  lime,  tlie  tone  of  the  tissues  may  be  so  lowered  that 
they  even  become  gangrenous  as  a  result  of  the  strain  incident  to  labour. 

The  formation  of  l.hromhi  or  ha'matomnta  about  the  vulva,  although 
more  common  during  the  puerperium,  occasionally  occurs  during  the  latter 
part  of  pregnancy,  and  gives  rise  to  a  slight  retardation  of  labour.  Inflam- 
matory lesions  about  the  vulva,  as  well  as  malignant  new  growths,  may  have 
a  similar  effect. 

Vagina. — Complete  vaginal  atresia  is  nearly  always  congenital  in  origin, 
and  is  an  effectual  bar  to  pregnancy.  Incomplete  forms,  on  the  other  hand, 
are  sometimes  manifestations  nf  faulty  development,  but  more  frequently 
result  from  accidental  complications. 
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Somewhat  rarely  the  vagina  is  divided  into  two  halves  by  a  longitudinal 
septum  extending  from  ihe  ^iilva  to  the  cervix;  more  often  the  slruclure  is 
ineomplele,  being  limited  to  either  the  upper  or  lower  portiun  of  the  canal. 
Such  conditions  are  frequently  as^ciatcd  with  abnormalities  in  the  develop- 
ment of  the  generative  tract,  and  their  detection  should  always  lead  to 
further  careful  examination,  with  a  view  to  determiniug  whether  the 
uteniR  and  aj>[tendagc3  are  nunnah 

A  complete  longitudinal  septum  rarely  gives  rise  to  dystocia,  as  tlie 
half  of  the  vagina  through  which  the  child  descends  gratlually  undergoes 
satisfactory  dilatation.  On  the  other  hand,  un  ineoniplele  »eptum  occa- 
sionally interferes  with  the  descent  of  the  head,  becoming  stretched  over 
it  as  a  fleshy  band  nf  van'ing  thiekiiess.  Such  structures  are  usually  torn 
through  sporianeously,  but  occasionally  are  an  resistant  that  they  must 
be  severed  by  the  obstetrician. 

Occasionally  tlie  vagina  nxiy  lie  ()bstrueietl  by  ring-like  strictures  or 
bands  nf  congenital  origin.  Tluse,  however,  rarely  offer  a  serious  obstacle 
to  lalmur,  as  they  usually  yield  hefure  the  onconiing  head,  tliough  in  ex- 
treme cases  incision  may  be  necessar>'. 

Sometimes  the  upper  portion  of  the  vagina  is  separated  from  the  re- 
mainder of  the  canal  liy  a  diiiphrtigiii-liki!  Htrueture  with  a  small  ccntrul 
opening.  Such  a  condition  is  oceasionaUy  mit<taken  by  inexperienced  oh- 
scrrcrs  for  the  vaginal  fornix,  and  at  the  time  of  labour  for  the  undilated 
external  os.  A  careful  examinalion,  however,  should  reveal  the  presence  of 
the  opeuiug.  thnuigh  which  a  linger  can  be  passeil,  the  cervix  then  being  dis- 
tinguished above  it.  After  the  external  os  is  completely  dilated,  the  licad 
impinges  upon  the  abnoTmal  structure  and  causes  it  to  bulge  downward.  If 
it  does  not  yield.  Hlight  pressure  upon  Us  opening  will  usually  lead  to  fur^ 
er  dilatation;  hut  if  this  is  not  effectual  crucial  incisions  may  be  neces- 
ry  in  r>rtlcr  to  allow  of  delivery. 

Acddental  ftlresia  is  always  secondary  In  origin,  and  results  from  the 
formation  of  adhesions  following  injuries  or  inlbunmatorv  processes.  It  not 
infrequently  folIoM-s  severe  puerperal  infections,  during  the  course  of  which 
the  entire  lining  of  the  vagina  inay  have  sloughed  otT.  so  that  a«  healing 
occurs  its  lumen  has  become  aln^jst  entindy  obliterat*Ki.  A  similar  result 
is  sometimes  noted  after  diphtlieria,  small-pox,  cholera,  and  syphilis;  while 
in  rare  instances,  as  in  a  case  reported  by  Schenk.  it  may  be  due  to  the 
aetiim  I'f  corrosive  fluids  injected  into  the  vagina  in  the  Inipe  of  inducing 
abortion.  That  the  most  frequent  cause  af  atresia  is  injury  or  inflammatory 
c<>nditiims  following  labour  is  shown  by  the  fact  that  209  of  the  1,000 
caM>s  wdlected  by  >feugehmier  presented  such  a  history. 

The  effects  nf  such  conditions  var\'  gpciitly.  In  the  ninjorily  of  easea, 
owing  (o  the  softening  of  the  tissues  incident  to  pregnancy,  the  obstruc- 
liou  is  gnidnally  overcome  by  the  pressure  exerted  hv  the  presenting  part; 
less  often  manual  or  hydrostatic  dilatation  or  incisions  may  become  necca- 
sary;  while  in  very  rare  cnsof;  extrctne  dystocia  may  demand  Pn^sarcan  sec- 
tion. Full  literature  cimcerning  this  complication  is  to  be  found  in  the 
articles  of  Ward  and  Brindeau. 

Among  the  rare  causes  of  serious  dystocia,  rafinal  nenjilasms  are  worthy 
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of  mention,  Glider,  in  1893,  having  collected  60  cases  from  the  literature. 
The  nbstructioii  wiw  ihit;  to  thi;  preseace  of  i;y8tit:  struclureB,  fihmriiata.  car- 
ciuomata,  sarcoinata,  or  lia'inatonuita,  arising  from  the  vaginal  walla  or 
the  surrounding  tissues.  When  the  tumour  is  accessible  it  is  best  treated 
by  exrision,  no  matter  what  its  orijfin.  If  this  i.-i  not  pmciieable,  and  the 
growth  is  cystic,  lapping  btifimcs  the  operation  of  choice.  The  presence  of 
a  solid  tumour  may  occasionally  afford  an  indication  for  Cieiiarean  section. 

Exceptionally  tetanic  confrartion  of  the  levntor  nni  mii^cie  may  seriously 
interfere  with  the  di^si-ont  of  the  head.  In  thi>!  t'tjiidition,  which  is  nnalo- 
grniB  to  the  vapnJsniUB  of  n on- pregnant  women,  a  tliit^k,  ring-like  s-lrmHure 
completely  encircles  and  markedly  constricts  the  vagina  scverrtl  ei-ntiiiictres 
above  the  vulva.  In  a  recent  thesis  Davet  has  collected  a  nnmber  of  such 
caiies. 

Ordinarily  the  condition  yields  to  the  administration  of  stnlativea  or 
aufesthetics,  though  in  one  of  my  patienti^  the  obstruction  persisted  in 
spite  of  profound  aniesthesia,  and  it  was  only  after  steady  prossure  had 
been  exerte*!  ujtoii  it  for  ten  ininiites  or  more  tliat  it  relaxed  gutTieienlly  to 
pennit  thf  pfLs.^age  of  the  hand  foldinj  in  the  sliape  of  a  cone. 

Cervix.— I nasnmch  as  complete  atresia  of  the  cervix  is  incompatible 
with  conception,  it  must  be  assumed,  whenever  such  a  condition  is  met 
with  in  a  pregnant  woman,  that  conception  had  neeurretl  before  its  forma- 
tion. In  the  majority  of  cases,  however,  the  atresia  is  unly  apparent,  and 
is  simulated  hy  a  very  minute  external  os. 

A  good  iltiislration  is  afforded  hy  the  so-called  mnghtiinaiio  orificii  ri- 
temi.  In  this  comlitinn  the  cervical  canal  undergoes  complete  oblitera- 
tion at  the  time  of  lahour,  while  the  os  remains  extremely  small  with  very 
thin  margins,  the  presenting  part  being  separated  from  the  vagina  only 
by  a  very  thin  layer  of  tissue.  Formerly,  this  appearance  was  attributed 
to  the  exisleui-c*  of  adhesions  between  the  lifts  of  the  external  os,  but 
Schroeder  wns  pn>bably  right  in  stating  that  it  is  simply  due  to  a  very 
small  nTul  resistant  os.  Ordinarily,  eomplcte  ililalaiion  jiroinpfly  follows 
firm  pressure  wi(.h  a  finger  lip,  thtmgh  in  rare  instances  manual  dilatation 
or  crucial  incisions  may  become  necessary. 

Ciralrii-iaf  stftiti.ti.t  of  the  cervix  frerpicntly  follows  difTicuU  labour  asso- 
ciated with  couRidcnihle  (Uwtnirtion  of  tissue.  I^'sa  fn-quently  it  is  due  to 
syphilitic  ulceration  and  iuilurution,  several  instances  of  M-hich  have  been 
reported  by  Le  Bigot.  Xow  nnd  again  it  results  from  the  employment  of 
corrosive  substances  for  the  purpose  of  producing  abortion. 

Ordinarily,  owing  Ut  llie  softening  and  Hucculencc  of  the  tissui-s  incident 
to  pregnancy,  the  stenosis,  whatever  its  cause,  gradually  yields  to  the  natu- 
ral forces;  hut  in  other  cases  dilatation  has  to  be  accomplished  by  mannal 
methods  or  by  the  employment  of  nihlKir  hags.  In  rare  instances,  how- 
ever, the  resistance  may  be  too  great  to  be  overcome,  and  as  labour  pro- 
gretwps  thi'  lower  uterine  segment  may  become  stretched  to  such  a  degree 
that  rupture  becomes  imminent,  an  accident  which  can  bo  averted  only 
by  the  pf'rformnnce  of  Crt'sarean  section. 

Higidiiy  of  Cervix. — Reference  has  already  been  made  to  the  unyielding 
cervix  of  elderly  primi[tars.    Occasionally  still  greater  rigidity  is  cncouB- 
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tered  in  patients  who  have  Buffered  from  inflaranialory  lesions,  thoug'h  such 
contlitiona  rarely  give  rise  to  serious  dystocia.  On  the  other  hand,  in  cer- 
tain extreme  cases  of  hypertrophic  elongation  of  the  cer\-ix,  conttidenible 
ditiicTilty  is  experienced  in  effecting  dilatation,  although,  as  a  rule,  one  ia 
surprised  to  see  how  completely  the  abnormality  niay  be  effaced  duriug^  the 
course  of  pregnancy. 

Dystocia  due  to  malforinatioDS  of  the  uterus  has  already  been  consid- 
ered in  Chapter  XXVTT. 

Uterine  Diiplacemetitt. — Antcfiexion. — Marked  anteflexion  of  the  utema 
ia  usually  associated  with  a  pendulous  abdomen.  In  priniipara?  the  condi- 
tion is  usually  indicative  of  disproportion  between  the  size  of  the  head  and 
the  pelvis;  whereas  in  multipara!  it  is  moru  often  the  result  of  extreme 
flaccidity  of  the  abdominal  walls  incident  to  repeated  childbcaring.  In  the 
latter  class  of  cases  the  abnormal  position  of  the  uterus  prevents  the  force 
of  its  contractions  from  being  properly  transmitted  to  the  cervix,  ht-nce 
the  dilatation  of  the  lattiT  is  iuterfL-red  with.  Marked  iiaprovemcnt  in  tliin 
respect  frequently  follows  the  application  of  a  properly  fitting  abdomin&l 
bandage,  by  means  of  which  the  uterus  is  niaintaineil  in  an  approximately 
nonrml  i)osition. 

Hrtrnfierxon. — \&  was  said  in  ChapU'r  XXVII,  retroflexion  of  the  preg- 
nant uterus  is  usually  incompatible  with  advanced  pregnancy,  since,  if  spon- 
taneous or  artificial  reposition  does  not  occur,  the  patient  either  aborta  or 
pri'sents  synii»tom8  of  incarceration  before  the  end  of  the  fourth  month. 
In  the  very  exceptional  instances  in  which  pregnancy  goes  on  to  terra,  the 
fundus  remains  attached  to  the  tloor  of  the  pelvis,  while  the  anterior  wall 
hvpertrnphies  to  such  an  extent  as  to  afford  room  for  the  product  of  con- 
ception. In  tills  condition,  which  is  known  as  sacculatiim,  the  head  of  the 
child  occupies  the  fundus,  while  the  cervix  is  sharply  bent  and  so  drawn 
up  that  the  external  os  lies  above  the  iijiper  margin  of  the  symphysis  ])ubiB. 
At  the  time  of  labour  the  contractions  tend  to  force  the  child  through  the 
most  dependent  portion  of  the  uterus,  while  the  cervix  dilates  only  partially, 
so  that  spontaneous  labour  is  out  of  the  question.  As  a  rule,  the  cervix 
can  be  dilated  manually  under  anEestbesia,  ami  the  ehJld  delivered  by  ver- 
sion; but  in  rare  instances  the  cervix  it*  so  inaccessible  that  Cajsarean  section 
will  afford  the  most  conservative  method  of  delivery. 

Dystocia  Dae  to  Operations  for  the  Belief  of  Betroflezion  of  the  TTterns. 
— I'Tifr.rtunati'lv,  sevtral  "f  the  operatiuns  which  have  l>een  suggested  for 
the  relief  of  retroflexion  of  the  non-pregnant  uterus,  while  rectifying  the 
condition,  occasionally  give  rise  to  serious  dvstocia.  Thus,  in  rare  instances, 
after  a  vtniro fixation,  when  the  fundus  has  become  firmly  adherent  to  the 
lower  portion  of  the  abdominal  pnrieles,  the  anterior  wall  of  the  uterus  ia 
unable  fo  expand,  and  the  enlargement  of  the  organ  is  effected  solely  at  the 
expense  of  its  posterior  wall,  the  anterior  wall  forming  a  thick  layer  of 
mnscle  which  extends  backwanl  from  the  point  of  attachment  to  the  cervix. 
Under  such  circnmstancee  the  latter  is  gradually  drawn  upward  from  its 
usual  position,  until  the  external  os  lies  on  a  level  with  the  promontory  of 
the  sacrum,  and  sometimes  considerably  above  it.  When  labour  seta  in, 
dilatation  of  the  cervix  is  effected  very  imperfectly,  since  the  bag  of  waters 
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and  the  presenting  pari,  instead  of  impinging  upon  it,  are  forced  down 
upon  the  tbicki-niM]  anterior  wall  of  tlie  uttTus.  Aeconlin^jly,  the  uterine 
contractions,  no  matter  how  etrong  they  may  be,  arc  unable  to  ellect  the 
completion  of  labour,  an<)  unless  euilahip  operative  prooctluros  are  under- 
taken, rupturo  of  tlte  utirus  will  occur,  as  in  one  of  Dickinson's  can^'R. 

Noblf,  in  189(>,  collected  the  histories  uf  177  eases  of  labour  occurring 
in  women  who  had  twen  subjected  to  ventrofixntion,  and  found  that  dys- 
tocia w^s  frequently  noted.  Cresarean  section  having  been  necessary  four 
times,  not  to  speak  of  nuniert>uu  verf<inns  and  other  operations.  Pickinson, 
in  1901,  reported  a  caiie  of  t'a>sarean  soctiou  for  the  same  cause,  and  col- 
lected 9  others  from  the  literature. 

I  have  delivered  Bome  20  women  aft^r  the  performance  of  ventrofixa- 
tion or  suspension  of  tlie  uterus,  but  lu  only  one  was  there  any  serious 
dystocia.  In  this  case  the  patient  was  a  multipara,  who  had  had  several  spon- 
taneous labours  before  the  operation  and  conceived  soon  afterward.  During 
pregnancy  she  complained  of  a  great  denl  of  pain  tit  the  lower  end  of  the 
abdominal  incision,  which  was  di.stinclly  <h-ann  inward.  Internal  examina- 
tion showol  that  the  cervix  pointed  backward,  the  external  os  being  on  a 
level  with  the  promontory  of  the  sacrum.  After  some  sixteen  hours  of 
strung  labour  j>aius  the  ccn'ieal  eiinul  was  not  nblitcrated  and  the  os  meas- 
UTcd  only  2  centimetres  in  diameter,  while  the  head  was  jammed  ilown  upon 
the  anterior  wall  of  the  uterus.  The  propriety  of  performing  Ca'.sarean 
section  wna  crmsiderpd.  hut  it  was  believed  that  the  rervix  could  he  dilated 
manually;  this  was  acc-uiuplished  after  cousidcrable  diflieulty.  when  version 
was  performecl  and  a  living  child  extracted.  The  patient  made  on  unevent- 
ful recovery,  except  that  she  continued  to  complain  of  intense  pain  in  tlie 
lower  abdomen.  For  this  reason  the  abdomen  was  opened  a  few  weeks 
later,  and  the  fundus  was  found  to  be  firmly  adherent,  having  been  at- 
tached to  the  fa.^cia  and  muscles  of  (he  abdominal  w;ill  by  several  silkworm- 
gut  sutnrcH.    Permanent  relief  foUowtxi  the  freeing  of  ihe  uterus. 

In  view  of  such  experiences,  the  question  aristrs  whether  the  perform- 
ance of  ventrofixation  in  women  during  the  childboaring  period  is  a  justi- 
fiable procedure.  My  experience  leada  me  to  believe  that  suspttision  of 
the  uterus  is  devoid  of  danger  from  an  obstetrical  point  of  view,  as  in  this 
operation  the  uterus  is  attached  merely  to  the  peritonaeum,  so  that  it  is 
eventually  held  in  jilace  by  prej*sure  exerted  by  the  abdominal  contents 
aasiatcd  by  two  newly  formed  peritoneal  Ugamentt*.  If,  however,  it  be  firmly 
sutured  to  the  fascia — a  real  vfnfrofixation — serious  consequences  may  result 
in  the  next  pregnancy,  and  for  this  reason  the  latter  operation  should  be 
employed  only  in  women  past  the  menopause. 

Tlie  m<}inG fixation,  suggested  by  Diihrssen  and  Mackenrodl,  in  which 
the  fundus  is  firmly  stitched  to  the  anterior  vaginal  wall,  has  been  followed 
by  such  .serious  dystocia  that  it  bus  been  practically  altandoned  during  the 
childbearing  period.  Riihl  has  eolleeted  ft  caaes  of  <!'irsnrean  section  fol- 
lowing this  operation,  and  Kieck  has  suggested  a  modified  vaginal  Caesarean 
section  for  the  relief  of  the  resulting  dystocia. 

Prnhpae. — Pregnancy  cannot  go  on  to  full  term  when  the  uterus  is 
completely  prolapsed,  although  the  size  of  the  uterine  tumour  which  occa- 
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sionally  projects  from  the  raWa  may  give  rise  to  a  belief  in  ito  posubilify. 
In  such  cases,  however,  carefiil  examination  will  Bhow  thai  the  fundus  c»c- 
cupies  its  uHual  l«vel,  while  the  protrusion  from  the  vaU-a  is  made  pos- 
Bible  by  elongation  of  the  lower  uterine  segment  and  hrpertrophic  elonga- 
tion of  the  CPH'ix.  As  a  nilc,  the  oer\-ix  becomes  retmrtwl  when  laboxir 
Bets  in,  though  in  rant  ca^cH  it  may  continue  to  protrude  from  the  vulva  and 
beeomti!  markedly  a'dcmatous  and  so  swollen  as  to  give  rise  to  serious  dys- 
tocia. Under  such  circumstances  multiple  InciBions  of  the  cervix  may 
be  necessary  in  order  to  effect  delivery. 

Dystocia  Dne  to  Tumours  of  the  Oenerative  Tract  and  Pelvis. — Cam- 
noma  uf  the  Crn-ii. — Tin.-  etfeet  of  this  tMnilition  upon  prcicnancv  and  labour 
and  iti*  appropriate  treatment  haa  beon  considered  in  I'hapter  XXVI  I. 

Fibro-myomata  of  the  Vitruft. — Ifyomala  were  observed  by  Piuard  in  84 
out  of  13,915  consecutive  caiws  of  labour — O.G  per  cent.  It  Ib  a  matter  of 
general  observation  that  women  sutTcring  from  this  disease  are  relatively 
sterile.  Thu»,  4S>  of  Pinard's  patients  were  over  thirty  yt*rB  of  age  when 
pregnancy  first  occurred. 

The  obstacle  to  conception  is  most  marked  when  the  tumour  is  of  the 
stibmueous  or  intentlitial  variety,  and  much  less  so  when  it  is  suWrous 
in  origin.  Moreover,  when  prrgnancy  occurs,  owing  to  the  htemorrhagic 
changes  in  the  endometrium  which  are  frequently  a^tsociated  with  the  pres- 
ence of  submucous  myomata,  there  is  an  increased  tendency  towards  prema- 
ture expulsion  of  the  ovum.  On  the  other  hand,  pregnancy  is  not  without 
lafluent'e  upon  the  tumours  themselves,  wluL-h  fi-equcully  increaw*  rapidly  in 
size,  more  as  a  remit  of  cedema  than  of  actual  hypertrophy.  Moreover,  owing 
to  the  pressure  to  which  they  are  sulijcwtcd  by  the  growing  ovum,  the  soft- 
ened tumours  undergo  chaiigei^  in  shape  and  lMK*ome  marktMlly  flattened.  At 
the  same  time  the  pedicles  may  become  twisted  andguugn-nc  and  poritonitis 
may  ensue;  while  a  submucotis  tumour  may  sonietimed  become  loosened 
from  its  Iwd  and  hang  down  into  the  uterine  cavity  or  cervix  as  a  polypus. 

The  diagnosis  of  the  association  of  pregnancy  and  myomata  is  not  always 
easy,  as  hrpniorrhage  may  occur  at  intervals  as  the  result  of  changes  in  the 
endometrium,  and  ho  mistaken  by  the  patient  herself  for  the  mcnstrurtl  llmv, 
so  that  the  idea  of  pregnancy  may  never  suggest  itself.  On  the  other  hand, 
a  sudden  increase  in  the  rapidity  of  the  growth  of  the  uterine  tumour  should 
direct  attention  to  the  powsibilily  of  pregnancy,  and  the  dingnnsis  becomes 
assured  when  careful  palpation  shon-s  the  pre«ence  of  s^tfi  area^  intersperse*! 
Iwtween  the  firmer  myomatous  nodules.  Subperitoneal  myomata  occasion- 
ally escape  observation,  being  mistaken  for  small  parts,  or  sometimes  for  the 
head  of  the  fa^tus,  so  that  a  diagnosis  of  multiple  pregnancy  may  he  made. 

At  the  time  of  labour  the  effeit  exerted  by  the  myomala  depends  en- 
tirely upon  their  size  and  situation.  Generally  speaking,  subserous  tumours 
are  without  great  significanre,  except  when  their  large  size  leads  to  pres- 
sure s}-mptoms.  On  the  other  hand,  a  pedunculated  tumour  occasionally 
prolapses  into  the  pelvic  cavity  nnd  jrives  rise  to  serious  dystocia.  As  a  rule, 
however,  interstitial  mynniata,  developed  in  the  ci-n-ix  or  lower  uterine  seg- 
ment, ofl^er  serious  obstaclos  to  labour  and  may  so  obstruct  the  pelvic  cavity 
that  normal  delivery  will  be  impossible.     As  a  result  of  the  uterine  con- 
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tractions,  siibmiicoiia  myomata  may  become  partially  sc'imratod  from  their 
bed  and  protrude  from  the  cervix  as  a  polypoid  mass.  Under  such  cir- 
cumstances, since  they  effectively  prevent  the  descent  of  the  head^  they 
must  be  removed  by  cutting  through  the  pedicle. 

Even  when  the  tumour  docs  not  interfere  with  the  course  of  labour  by 
iU  size  iind  situation,  it  frequently  exerts  a  deleterious  influence  upon  the 
position  of  the  child.  Thus  Olshausen,  in  tabulating  the  cases  reported  in 
the  litei-ature,  found  only  53  per  cent  of  vertex  preaentulions,  as  compared 
with  34  and  19  per  cent  of  breeelx  and  transverse  presentations  respectively. 
Moreover,  the  mere  presence  of  the  tumour  may  so  interfere  mth  the  chor- 
acter  of  the  uterine  contractions  as  to  cause  dystocia.  In  not  a  few  cases 
the  condition  appears  to  pnjdispose  towards  placenta  pnevia,  as  well  as  to 
favour  the  occurrence  of  post-partum  ha-morrba^e.  The  latter  is  due  partly 
to  the  fact  that  the  myomatons  nodules  interfere  with  the  normal  cnnlrac- 
tion  and  retraction  of  tiie  utenis.  and  partly  beeaiise  they  olTer  mechanical 
obstacles  to  the  separation  am]  expulsion  of  the  placenta. 

In  the  pucrperium,  myomata  not  infrequently  undcT^go  degenerative 
changes,  and  if  they  have  been  subjected  to  prolonged  pressure  may  become 
gangrenous.  On  the  othnt-  luiiid,  in  not  a  few  rases  the  effect  of  pregnancy 
is  bciifficent.  as  the  tumours  become  smaller  after  the  birth  of  the  child,  and 
occasionally  disappear  entirely. 

Progtiosis. — In  preantiseptic  times  the  outlook  in  labours  complicated 
by  the  presence  of  myomatous  tumours  was  most  serious.  Thus,  the  ma- 
ternal and  fd'lal  mortality  was  respectively  25  and  79  percent  in  307  cases 
collected  from  the  literature  by  licfour  in  1880.  At  present,  thanks  to  early 
diagnosis  and  prompt  recourse  to  operative  procedures  in  suitable  eases, 
the  prognosis  is  much  more  favourable,  thrmgh  at  the  same  time  the  con- 
dition is  sometimes  one  of  the  most  serious  with  which  the  ohsletrician  has 
to  cope.  Pinard  reported  that  labour  was  spontaneous  in  54,  and  required 
operative  aid  in  30  of  his  cases,  while  the  maternal  mortality  was  only 
3.6  per  cent. 

Trffifmeni. — When  extreme  distention,  serious  ba?morrhage,  or  s)'rap- 
toras  of  impaction  occur  before  the  child  has  attained  the  jieriod  of  via- 
bility, laparotomy  is  indicated;  but  whether  removal  of  the  tumour  can  be 
best  etfected  by  excision,  enucleation,  supravaginal  or  total  hysterectomy 
will  vary  nrcording  to  circumstances  and  the  predilection.-*  of  the  individual 
operator.  Generally  speaking,  isolate*!  subfiemus  myomata  are  best  treated 
by  excision,  and  those  of  the  interstitial  variety  by  enucleation;  wliereaa, 
if  numerous  tumours  are  present,  supravaginal  hysterectomy  is  indicated 
without  reference  to  the  existence  of  pregnancy. 

Sfyomectomy  and  enucleation  are  frequently  followed  by  abortion  or 
miscarriage,  but  do  not  necessarily  destroy  all  chance  of  saving  the  life  of 
the  child.  Notwithstanding  this,  however,  my  own  inclination  is  towards 
supravaginal  amputation,  whenever  operation  is  imperatively  demanded,  as 
being  a  less  dangerous  procedure  as  far  as  the  mother  is  concenusl.  Thumin 
has  collected  (i2  myomect-omies,  10  enuflratinns.  and  98  supravaginal  hys- 
terectomies performed  between  the  years  1885  and  1901,  with  a  mortality 
of  10,  5,  and  11.23  per  cent  respectively. 
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If  serious  Rvmptoms  do  not  supervene  durinf?  pre^ancy,  the  patient 
should  be  examined  thoroughly  untler  aniesthesia  shortly  before  the  ex- 
pected date  of  uoiifiuemeut.  Jf  the  tumour  is  fuiuid  to  be  finnly  impacted 
in  the  pelvis,  Ca-sarean  section  should  be  performed  before  labour  sets  in, 
followed  by  supravaginal  airpittation  or  complete  hysterectomy,  according- 
to  the  judgment  of  the  operator.  On  the  other  hand,  if  there  is  appar- 
ently no  danger  of  impaction,  and  spontaneouii  delivery  is  probable,  the 
I>ationt  may  be  allowed  lo  go  into  labour.  J!ut  if  symptoma  of  obstruction 
occur,  Cjesarean  section  should  be  promptly  perfonned  in  preference  to  at- 
tempt.<i  at  delivery  by  the  more  usual  obstutrical  procedures. 

Ovorinn  Tvmours. — Tlie  prcseueu  of  an  ovarian  tumour  is  one  of  the 
most  serious  complications  of  pregnancy,  as  it  markedly  increases  the 
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probability  of  abortion  and  frequently  offers  an  Insuperable  obstacle  to 
delivery  at  the  time  of  labour.  Moreover,  even  after  a  spontaneous  labour, 
its  presence  occasionally  gives  rise  to  disturbances  during  the  puerperium. 

liSTiile  any  variety  of  ovarian  tumour  may  complicate  pregnancy  and 
labour,  dermoid  cysts  have  been  described  comparatively  frequently  in  this 
connection.  Thus,  in  107  cases  collected  by  Melverron,  in  which  the 
nature  of  the  tumour  was  stated,  there  were  47  cystomata,  46  dermoid  cysts, 
£)  maliguuut  tumours,  5  fibromata,  and  3  colloid  cysts.  Swan,  in  1808,  vas 
able  to  collect  11  cases  of  solid  ovarian  tumours. 

Of  the  321  pregnancies  complicate<l  by  ovarian  tumours  collected  by 
Hemy,  spontaneous  abortion  or  premature  labour  occurred  in  17  per  cent. 
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If  the  tumour  occupies  the  pelvic  cavity  it  ta&y  give  rise  to  mast  serious 
c]v8t(>ciu.  Thus,  SIcKcrron,  in  183  cases  collected  from  the  literature,  noted 
a  maternal  mortality  of  3U.5  per  cent,  while  more  than  half  of  the  chil- 
dren were  lost.  Thu  nmjority  of  tliese  cases,  however,  were  reported  prior 
to  the  introduction  of  more  radical  surgical  methods,  very  few  laparotomies 
having  been  performed,  and  interference  for  the  most  part  being  limited  to 
puncture  or  incision  of  cypts  through  the  vagina.  Moreover,  the  danjirer 
ti>  the  patient  does  not  end  with  the  birth  of  the  child,  as  in  nut  a  few 
ca^cs  peritonitis  follows  gangrene  of  the  tumour  resulting  from  excessive 
pressure,  while  in  others  torsion  of  the  pedicle  may  lead  to  a  fatal  ter- 
mination. 

Again,  the  cyst  may  rupture  and  extrude  its  contents  into  the  pcritoncnl 
cavity  during  a  siwuitaneous  labour  or  as  the  result  of  operative  intui-ferenee. 
This  event  is  a  matter  of  indiflercncc  with  the  ordinary  cyslomata,  but  in 
the  case  of  a  dermoid  cyst  is  frequently  followed  by  fatal  peritonitis,  in 
other  instances  rupture  of  the  uterus  occurs,  or  the  tumour  is  forced  into 
tlie  vagina  and  occasionally  even  into  the  rectum. 

Dicufnosis. — Unfortunately,  the  presence  of  an  ovarian  tumour  com- 
plicating pregnancy  often  remains  unrecognised,  the  condition  having 
escaped  obaervutinn  in  all  but  18  of  McKerron's  cases.  Nevertheletw,  more 
careful  observation  would  certainly  eUrninalf  a  large  pmp!>rtiuu  of  these 
errors.  Any  excessive  enlargement  of  the  abdomen  or  the  appearance  of 
pressure  symptoms  should  always  lead  one  to  make  a  careful  examination, 
and  in  mit  a  ftw  t:asts  a  luniuur  will  hv  found  occupying  the  p*dvic  i^avily. 
Again,  failure  of  the  presenting  |>art  to  engage,  when  the  pelvis  is  knoftTi  to 
be  normal,  suggests  an  obstnicting  m&»s.  On  the  other  hand,  if  the  tumour 
does  not  occupy  the  pelvic  cavity,  the  diagnosis  is  extremely  difficult,  and 
the  abdominal  enlargement  is  frequently  attributed  to  the  presence  of  twin 
pregnnney  or  hydmmnios.  and  the  true  condition  is  not  recognised  until 
after  labour. 

Tualmtnt. — If  the  tumour  is  dett^cted  jirior  to  the  hmt  nmntJi  uf  preg- 
nancy, it  should  be  removed  at  once  by  laparotomy.  Orgler  has  collected 
142  such  operations,  with  a  maternal  mortality  of  2.77  per  cent. 

It  has  been  objecieil  thst  such  a  procedure  increases  the  chances  of 
premature  delivery,  which  occurred  in  22.5  per  cent  of  Orgler'a  cases.  It 
should,  however,  be  remembered  that  a  similar  accident  may  take  place 
even  if  the  patient  is  not  interfered  with,  being  noted  in  17  per  cent  of 
Remv's  cases.  This  difference  is  so  slight  that  the  chancea  for  the  child 
are  little,  if  at  all,  Impaired  by  operation,  while  those  of  the  mother  are 
markedly  improved. 

On  the  other  hand,  when  the  diagnosis  is  not  made  until  the  la«t  month 
of  pregnancy,  it  is  usually  advisable  to  postpone  the  operation  until  term, 
for  the  reason  that  the  fresh  abdominal  cicatrix  is  not  well  adapted  to  the 
strain  of  parturition.  At  the  time  of  labour,  if  the  tumour  is  impacted  in 
the  pelvis,  uimnimous  opinion  favours  its  iinnu-diate  removal  by  laparotomy. 
Bland  Sutton  and  most  authorities  advise  that  the  abdomen  should  then  be 
closeil  and  the  birih  of  the  child  left  to  Nature,  or  at  most  assisted  by 
forceps.    On  the  otlier  hand.  Hirst  is  strongly  of  the  opinion  that  a  supple- 
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iue»(ary  Cff'sarean  ecction  shoiilt]  iinmpdiately  follow,  bplioving  iliat  the 
woniaii  BhoiiUl  not  hp.  tiuhn\ilU\(i  tii  the  slruiu  of  luliuur  huiniMliaU-ly  after  a 
severe  opt-ratioa,  oiid,  when  all  things  are  coneidcrcd,  the  latter  appears 
to  mc  to  be  the  wiser  cotirse. 

Formerly  it  was  advifieil  to  attempt  the  reposition  of  the  mass  undei 
anaeisthesia.     Thia  practice,  however,  is  not  to  be  reconmicnJed,  for  the 
reuRon  tliat  the  tumour  is  very  liable  to  pve  rise  to  Trouble  durinji  the, 
puei-perium.    Moreover,  since  operative  interference  will  be  necessary  sooner 
or  later,  it  would  seem  far  better  to  institute  radical  nu-asures  %vithout  delay. 
Puncture  through  the  vagina,  although  strongly  advocated  at  one  time, 
must  be  considered  ae  a  dangerous  and  extremely  reprehensible  practice,! 
iiiasnnich  as  we  poRseKS  no  means  of  preventing  t}ie  tumour  contents  from' 
coutamiujitiug  the  peritoneal  cavity. 

If  spontaneous  laliour  has  occuiTcd,  the  patient  should  be  carefully 
watcliPtl  <luring  tlie  ])uer[h?rium  for  the  appearance  of  untoward  symptoms. 
Should  they  arise,  pmrapt  riperatiou  is  imperatively  dciiiaudwl.  lu  any 
evi-nt,  a  woman  suffering  fi-om  an  ovarian  tumour  should  not  bo  discharged 
from  treahnent  until  the  tumoTir  baa  been  removed,  or  at  least  until  the 
inijinrtance  of  operative  pr«)cedures  have  been  strongly  urged  uiM>n  her. 

7'umQurs  of  Other  Oriyin. — Tjabour  is  occasionally  obstructed  by  tumours 
of  various  origin,  which  encroach  upon  the  cavity  of  Ihc  pelvis  to  such 
an  extent  as  to  ren<h'r  delivery  difTu'ulf  or  even  inipof'sible,  Tn  Phapter 
XXXV'Ill  reference  will  be  made  to  dystocia  <3ue  to  tumours  arising  from. 
the  pelvic  walls. 

In  rare  insbinces  a  normal  size*!  or  nxlnrfjnl  kuJneif  or  sphfn  may  pro- 
lapse into  the  pi-lvic  cavity  and  olTer  an  obstacle  t»)  laliour.  BUind-Sutton 
has  adrlcd  an  additional  case  of  displaced  kidney  compHcating  pregnancy 
to  those  colIe<'te<l  by  Cragin;  he  has  also  reported  the  removal  of  a  prolapsed 
spleen  in  the  second  mouth  of  pregnancy,  which  would  have  given  rise  to 
8erio\i8  dystocia  at  the  time  of  labour  liad  it  remained  in  siln. 

Erhinncurrug  cffsfg  are  occasionally  implanted  in  the  pelvic  cavity. 
Franbi.  in  1002,  collected  22  rases  noted  during  pregnancy  and  discussed 
llicir  effect  upon  the  course  of  labour. 

Tn  rha]iter  XXX  reference  was  made  to  those  cases  in  which  an  old 
cxtm-iitcTiue  gestation  sac  so  obstnicted  the  pelvic  canal  as  to  interfere 
with  the  delivery  of  a  subsequent  intra-uterine  pre^ianey.  ^^ 

Sniemrde  or  hemio  through  the  vaginal  walls  occasionally  gives  rise  to.^| 
dysf(H"in.  though  in  the  majority  of  cases  the  prolapsed  intestine  can  be  ^* 
replacctl  and  the  obstacle  temjwrarily  overcome.  Where  this  is  not  pOB-  ^j 
sihle.  Crrsari'an  section  is  indicated  as  a  more  conservative  procedure  than^H 
forcibly  dragging  the  child  over  a  large  irreducible  hcniia.  ^^ 

In  occasional  iustaiiccs  tumours  of  the  hladder  or  large  vejtirnl  raJntli  may 
likewise  offer  an  impediment  to  the  passsige  of  Ihe  child,  though  it  is  rarely 
so  serious  as  to  demand  operative  interference.  On  the  other  hand.  caseB 
have  been  reported  in  which  it  has  been  necessary  fo  remove  a  large  calcn- 
luH  from  the  bladder  before  delivery  could  be  cffecled. 

A  large  TPciorth  or  njsioreh,  though  occasionally  offering  an  obslacia 
labour,  can  generally  be  replaced  while  delivery  is  being  effected. 
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Tumours  arising  from  the  lower  part  of  the  rectum  or  pelvic  connective 
tissue  may  likewise  give  rise  to  serious  dystocia,  Halzapfel  having  collected 
the  cases  in  which  carcinoma  of  the  rectum  reuJurud  C'aisarejm  section 
necessarj'. 
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CHAPTER   XXXni 

CONTRACTED  PELVIS— niSTORY.  FREQUENCY,   JtETffODS  OF 
VJAOA'OSJS,   AA'D   CLAtiSIFlC avion 


Wb  consider  a  pelvis  contracted  when  it  is  shortened  to  such  an  extent 
in  one  or  more  of  its  diametere  as  to  affect  niat*!riallv  the  niechaniani  of 
labour,  but  witliout  iifL-cssarUy  rt-tarding  the  birth  af  Ihe  chiUl.  According 
to  Litzmann  this  is  the  case  when  the  conjugata  vera  meagures  9.5  rentime- 
tres  or  less  in  flat,  and  10  centimetres  or  less  in  gpnerally  contracted  pclvea. 

History. — Inasmuch  aa  Vej^alius  was  tJie  firHt  to  describe  the  normal 
pelvis  correctly,  it  is  elear  that  the  conception  of  contracted  pclvea  could 
not  have  existed  before  hie  time.  Ilia  pupil,  J-  C.  Arantius  (1530-*89), 
gave  the  firsi  anatomical  description  of  an  abnormal  pelvis,  but  his  discov- 
ery exerit'tl  no  appreeiable  effect  upon  the  obstftriciil  art  of  the  period,  for 
the  reason  that  Aiiibroise  Pare  still  held  to  the  old  view  of  the  separation 
of  the  pubic  bont-s  during  labour,  and  prom uljjra ted  it  in  his  writings. 

During  the  next  century  knowledge  of  the  subject  advanced  but  slowly, 
and  wc  find  MauricL-au  (1637-1709)  staling  that  in  his  very  larjee  experience 
he  had  observed  only  tft'o  instances  of  contracted  pelvis.  In  one  of  these 
C^amberlen  was  penntttcd  to  apply  the  forceps  invented  by  his  uncle,  but 
failed  to  effet;t  a  delivery. 

We  are  indebted  to  Heinrich  van  Deventer  for  our  first  knowledge  of 
contracted  pelves  from  an  obstetrical  standpoint.  In  his  New  Light  for 
Midwives,  which  appeared  in  1701,  he  described  tlie  two  most  usual  varie- 
ties of  contracted  pelvis — the  generally  contracted  and  the  flat — and  dis- 
cussed the  influence  which  they  exerted  upon  labour.  From  that  time  on 
mention  of  the  subject  is  tct  be  found  in  all  ttie  text-hooks,  De  la  ifotte. 
Pu70s,  arid  Dionis  being  the  olmtetriciana  of  tin;  first  half  of  the  eighteenth 
century  who  devoted  most  attention  to  it.  The  last-named  obscn-cr  was 
the  first  to  point  out  the  causal  relation  which  rhachitis  bears  to  many  caaes 
of  pelvic  deformity. 

Most  important  contributions  to  the  aubjcct  were  made  by  Smellie.  In 
his  treatise  on  The  Theory  and  Practice  of  Midwifery,  published  in  175'3, 
is  to  be  found  an  excellent  description  of  the  normal  pelvis,  as  well  as  of  the 
most  usual  varieties  of  dcforniitv  to  which  it  is  subject.  He  also  laid  down 
practical  rules  for  the  estimation  of  the  degree  of  contraction,  carefully 
described  the  mechanism  of  labour  in  such  cases,  and  gave  excellent  pictures 
showing  the  influence  exerted  by  the  contracted  pelvis  upon  the  fff>tal  head. 

Baudelpcquc  (1746-1810)  contributed  largely  towards  the  development 
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of  our  knowledge  of  the  subject,  a&  he  devoted  particular  attention  to  the 
diagnosis  of  the  condition  in  the  living  woman,  uud  &huwL>d  that  it  could 
be  detected  hy  niuasuriug  the  distaucu  betwueu  certain  external  bony  parts 
of  the  pelvis  by  means  of  a  pair  of  calipers,  lie  was  the  tiret  to  describe 
the  external  conjugate,  which  in  now  generally  known  by  bis  naniOj  and 
taught  that,  the  length  of  the  conjugala  vera  could  be  readily  and  accu- 
rately estimated  by  deducting  3  Inches  from  it. 

At  the  same  time  G.  W.  Stein,  in  Germany,  did  good  work  upon  aome- 
wliat  similar  lines  and  devised  a  pelvimeter  for  the  direct  mensuration  of 
the  conjugata  vera. 

Tlie  real  foundation,  however,  for  the  modern  doctrine  concerning 
contracted  pelves  was  laid  by  Michealis  and  Litzmann.  The  former  was 
Professor  of  Ohptetrica  in  the  Tlniveraity  of  Kicil  from  1843  to  1850,  and 
during  that  time  carefully  measured  tliC  pelvis  in  1,000  consecutive  cases 
of  labour.  He  designated  as  contracted  all  pelves  in  which  the  conjugata 
vera  measured  t!.75  centimetres  or  less,  and  found  72  such  cases  in  his 
series,  a  percentage  of  7.3.  After  his  death  he  wan  succeeded  by  Tjitzmann, 
who  cuntinued  the  work,  and  soon  reported  accurate  measurements  based 
upon  ft  second  series  of  1,000  cases,  lie  advanced  the  definition  which  was 
given  at  the  beginning  of  the  present  chapter,  and  considered  as  con- 
tracted all  pelves  having  a  conjugata  vera  of  10  or  9.5  centimetres  or 
less,  according  as  they  were  generally  contracted  or  Hat,  respectively. 
Judged  by  these  criteria  he  found  that  1-1.9  per  cent  of  his  pelves  were 
abnonnat,  and  estimated  that  had  Michealis  employed  the  SAme  standard 
his  percentage  would  have  been  13.1. 

Litznmnn's  definition  and  criteria  have  been  adopted  throughout  the 
world,  and  since  the  appearance  of  his  work  scientific  obstetricians  have  de- 
voted a  considerable  amount  of  attention  to  the  subject.  T<i  mention  all  who 
have  added  materially  to  our  knowledge  would  be  equivalent  to  writing  the 
history  of  obstetrics  for  the  past  fifty  years;  but  Xaegele.Kilian.Sehnuta.and 
Bnms  and  Kolisko  mav  Iw  cited  a^  among  the  mn^t  important  eonlributors. 

Frei/uency. — In  this  coimiry  and  in  England  very  few  statistics  are 
available  upon  which  to  base  accurate  statements  as  to  the  frequency  of 
contracted  pelves,  but  in  nermany  and  France  many  of  the  larpe  lying-in 
hospitals  supply  valuable  datji.  The  frequency  of  pelvic  4]cformity  varicfi 
eonsi<lcrahlv  in  different  countries,  and  even  in  various  parts  of  the  same 
country.  Thus,  as  is  shown  by  the  following  table,  a  frequency  ranging 
from  S  to  24  per  cent  is  reported  from  the  various  German  clinics. 

(locnncr  (Bawl) ob^ervBd       7.0    iwr  cent  in  2.43:1  cawji. 

flla-ter  (Wllnthurg). **             a4  "  "  1.812  " 

iroiii9iu8{Biw]an) "            as  "  "1.841  " 

Pfiind  CMimich) "             9.5  "  "  I.IOB  " 

Ptichs  (EriftiiiTMi) •*  11.48  "  "  1.766  " 

Mkhenlis  (Kielt "  18.1  "  "  1.000  " 

KfVtt^ii  CBoTinl ".  18.4r»  *■  "2.000  " 

liitrmnnn  (Kiel) '•  I4.B  "  "  t.OOO  '■ 

Mllller  enernc) "  l«  •'  "  t.lT7  " 

WcHjenmOlk'rtMiirburgl...  "  18.7  "  "  3,224  " 

Leopold  {Dresden) "  24J)  »  "  2,415  *• 
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Winckel  states  that  contracted  pelves  are  observwl  in  from  ID  to  15 
per  cent  of  all  German  women,  while  Schauta  estimates  that  the  condition 
is  met  with  in  one  womaa  out  of  seven.  The  stallstics  from,  the  Austrian 
Kmpire  seem  to  indicate  a  lesser  frequency  than  in  Germany,  as  is  shown 
by  the  following  table: 

Kiiniijt  (rrugiii^). obserrod  S.44  por  cent  in    4,289  CttMS, 

LtiilwiguiKiSiivorvVicuuaj..  "        3.84       **         "  S0.6ai     " 

Pawljk  (ri-Bgiie) *•        7.8         *■         "  SO.CIS     - 

Large  series  of  statistics  are  not  available  for  France.  Tlie  yearly 
reports  from  Pinard's  clinic,  however,  imliciite  a  frequency  of  about  5  per 
cent,  while  Budin  gives  8  per  cent  in  7,<)87  cases,  and  Tarnier  16  per  cent 
in  715  cases. 

Fancourt  Barnes,  in  1897,  reported  that  only  0.5  per  eeni  of  contracted 
pelves  were  observeil  in  38,(>fi5  cases  of  labour  in  T^indon.  In  view  of  the 
fact,  however,  that  every  year  it  conaidemble  number  of  L'ffisarean  sections 
are  perfonaied  in  that  city  for  this  indication,  it  would  nppear  probable  that 
his  figures  in  no  way  represent  the  true  con<3ition. 

It  has  been  a  matter  of  general  bt-Iief  that  in  this  country  contracted 
pelves  are  very  rare,  and  Dewee»  stated  in  1834  that  he  had  observed  only 
three  cases  in  his  large  experience.  Lusk  held  a  similar  opinion,  and  wiid 
that  rhachitis  is  rarely,  and  osteomalacia  never,  ob.«erved  among  native 
Amcricim  women.  Hirst,  on  the  other  hanil,  states  that  these  diseases  are 
aot  of  infrequent  oeeurrcDce,  and  that  no  one  who  practises  obstetrics  can 
fail  to  meet  with  occasional  examples. 

We  owe  to  Reynolds  the  fii-st  stntisttoal  statement  upon  the  subject  in 
this  country.  In  1890  be  reported  that  he  had  observed  l.'M  per  cent  of 
contracted  pelves  in  2,227  women  delivered  in  Boston.  His  statements, 
however,  must  be  accepted  with  reserve  and  as  underestimating  (he  fre- 
quency of  the  eondilinn,  sincp  he  measured  the  pelvis  only  in  those  cases 
which  required  operative  iuterfL*rence.  and  left  out  of  consideration  those 
in  which  labour  terminated  spontaneously.  Had  he  taken  thepe  into  ac- 
count he  would,  in  all  probability,  have  reported  a  frequency  of  6.8  per  cent. 
Flint  observed  1.42  per  cent  of  contracted  ptdves  in  10,233  consecutive  cases 
delivered  in  New  York;  but  his  figures  cannot  be  considered  to  represent 
the  frequency  of  the  condition  in  this  eonntr)'.  as  his  material  was  com- 
posed almost  entirt'ly  of  Polish  and  Russian  Jewesses,  only  9  per  cent  of 
his  patients  being  native-born  Americans. 

Crossen,  of  St.  Ijouis,  reprn-tR  a  frequency  of  8  per  cent,  and  Davis  states 
that  there  were  2.^1  per  cent  of  conlrai'tHd  pelves  in  1,224  cases  deliviM-ed 
under  his  supervision  in  Philadelphia.  The  lattcr's  estimates,  however, 
were  based  almost  entirely' upon  external  pelvic  mensuration,  which,  as 
will  be  pointed  out  later,  gives  an  exaggerated  idea  of  the  frequency  of  the 
condition. 

Since  the  opening  of  the  lying-in  department  of  the  Johns  Hopkins 
Hospital,  it  has  been  our  nile  to  mraRnre  both  externally  and  internally 
the  pelvis  of  everi'  pregnant  woman  who  comes  into  our  hands.  Tn  189!)  T 
reported  that  we  had  met  with  131  contmctcd  pelves  in  the  first  1,000 
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women  deliverecl.  In  June,  l&Ol,  I  gave  the  results  obtained  in  1,123  addi- 
tional cases,  which  siiowod  exactly  the  same  pcix-entage  &a  in  the  previous 
report.    Thus,  a  total  of  12,133  cases  gave  a  percentage  of  13.1. 

One  reason  for  the  marked  frequency  of  contracted  pelves  in  Balti- 
more is  ijrohahly  due  to  the  fact  that  more  than  half  of  our  patic-iits  are 
coloured,  D41  m  thu  t-ntire  series  being  white  and  1,18*^  black  women.  In 
the  former  we  found  6.9  and  in  the  latter  18.82  per  cent  of  contracteil 
pelves.  In  othpr  words,  about  every  fourteenth  while  and  every  fifth 
cnltiuml  woman  uf  the  poorer  classes  in  Baltimore  1ms  an  abnnrnud  pelvis. 
Fi-om  the  statistics  of  Keyuolds,  Crosscn,  an<i  myself— derived  from  Bos- 
ton, St.  Jjoiiis,  and  Baltimore  respectively — it  would  apjiear  ihat  contracted 
pelves  occur  in  from  7  to  S  per  cent  of  the  white  women  of  this  country. 
Hence,  it  will  be  evident  that  no  one  can  practise  obstetrics  without  en- 
countering a  certain  number  of  such  caseg. 

Mdhods  of  Diagnosis. — It  is  essential  that  the  obstetrician  be  able  to 
dia^ose  the  existence  and  extent  of  the  condition  before  the  onset  of 
hibo\ir,  in  order  that  he  may,  as  far  as  possible,  decide  in  advance  upon  the 
proper  line  of  treatment  to  be  instituted  in  each  case.  With  this  object 
in  view  accurate  jielvic  mensuration  should  ronstitute  an  integral  part  of 
the  preliminary  examination  of  preguout  women,  and,  in  the  present  state 
of  OUT  knowledge,  a  physician  who  practises  obstetrics  without  pelvimetry 
must  he  regarded  as  no  better  than  one  who  treats  diseas<ia  of  the  hi^art 
and  lungs  without  the  aid  of  auf>eultatiou  and  pureuttsion. 

At  the  preliminary  examiuaHtm,  which  should  be  made  four  to  six 
weeks  before  the  expected  time  of  confinement,  the  physician  should 
neglect  no  means  of  obtaining  all  possible  data  bearuig  upnn  the  case. 
Generally  speaking,  largo,  well-b^iilt  women  ore  likely  to  have  normal,  and 
undersized  women  contracted  pelves;  hut  this  nde  by  no  means  always 
holds  good,  and  it  is  not  unusual  for  examination  t<i  disclose  some  abnor- 
mality in  the  former  and  pt.'rfL'(-Lly  normal  pelves  in  the  latter. 

The  gait  of  the  patient  shoidd  bo  enrefully  noted,  since  the  exifitenee  of 
a  limp  or  some  peculiar  way  in  which  the  fept  are  placed  upon  the  floor 
may  serve  to  direct  attention  to  the  possibility  of  a  pelvic  deformity, 
ftfarked  abnormalities  of  the  spinal  coUimn — kyphosis  or  lordnsis^are  also 
suggestive,  and  even  slight  degrees  of  spinal  cur\'alure  should  not  be  over- 
looked, as  they  nre  not  iuFrcquontly  of  rhachitic  origin.  The  more  usual 
signs  of  rhachitis— lieforniities  of  the  exlrciiiities.  the  characteristically 
shaped  bead,  and  the  rhaehitie  rosarj" — should  also  be  looked  for.  Inquiry 
should  always  be  made  as  to  thn  age  at  which  the  palicnt  first  learned  to 
walk,  and  if  she  is  found  to  have  been  backwani  in  this  respect  the  possi- 
bility of  a  rhaehitie  pelvis  should  be  borne  in  mind,  even  though  the  usual 
external  manifestations  of  the  disejise  may  be  lacking. 

If  the  patient  has  already  borne  children  she  should  be  questioned 
a.s  to  the  course  of  previous  labours,  nnd  the  histnrv  of  anv  serious  diffi- 
culty should  always  .'(uggest  the  possibility  of  an  abnormal  pelvis.  On  the 
other  hand,  a  negative  history  is  by  no  means  so  valuable,  as  it  Is  a  well- 
known  foot  that  in  moderate  degrees  of  pelvic  contraction  the  first  labour 
may  be  relatively  easy,  while  each  successive  one  becomes  more  difficult. 
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In  primiparoua  women  a  markedly  pendulous  aMomen  should  always  be 
regarded  as  evidence  of  the  existence  of  a  marked  disproi>orliou  between 

the  child's  liead  and  the  peWi$  until 
careful  examination  shows  that  such 
is  not  the  cs^e. 

Pehnmttry. — While  the  above- 
mentioned  conditions  ore  of  value 
in  suj;f»esting  the  possiliilitv  of  j>el- 
vic  deformity,  accurate  information 
as  to  its  existence  and  extent  can 
be  obtained  only  by  measuring  the 
pelvis. 

Fur  this  piirpose  external  or  in- 
ternal pelvimetry  may  be  employed, 
according  as  the  raeasunpmpnls  are 
tjikcn  from  the  surface  of  the  b<Mly 
or  throuiih  the  vapina.  As  has'  al- 
ready been  paid,  Baudeloeqne  was 
the  first  to  insist  upon  the  impor- 
tance and  value  of  the  former,  and 
invented  the  first  pelvimeter,  which 
consisted  of  a  pair  of  calipers  or 
Fi«.  4Ai.-Rtiui«>  Flo.  4ft6.— Mabttk'b  compasses  pnnided  with  a  scale  to 
I'iLvixKTKR.  i'in.iiiiimti«.  indicate  the  extent  to  which   they 

are  opened.  Tnimmcrahle  inatru- 
meiit.'ii  of  this  kind  have  since  been  devised,  but,  although  most  of  them 
give  satisfactory  results,  before  buying  one  it  is  always  well  to  see  that  the 
blades  are  sufHcicntly  curved  to  allow  them  to  span  the  thig-hs  of  stout 
patients.  Thus,  Budin's  pelvimeter  (Fig.  484),  which  can  readily  be  carried 
iu  the  pocket,  gives  satisfactory  results  in  the  vast  majority  of  cases;  but 
it  cannot  be  used  to  measure 
the  external  conjugate  in  stout 
women,  owing  to  the  alight 
curvature  of  its  blades.  Per- 
sonally, T  usually  employ  the 
instrument  devised  bv  E.  Mar- 
tin (Fig.  485). 

In  exiernal  pdvimelry  the 
ordinary  measurements  are 
four  in  number.  Thus  we  a»- 
cprtain  accurately  the  distance 
between  the  anterior  supurior 
spines  of  the  ilium,  between 
the  external  edges  of  the  crests 
of  the  ilium,  between  the 
heads  of  the  trochanters,  and 
k'tween^Uie  depression  iK'ni-ath  the  spinous  process  of  th_e  last  luiohiir  verte- 
bra and  the  anterior  surfaee  of  Wcsymphysifl  pubis.    Xormally  theee  mete- 
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Bre  2fi.  29,  33.  and  SI  cpntimetres  rcBpoctively.  Nacgele  euggostcd  certain 
otluT  lufasuri'iiit'ntft.  which  aj*  a  rule,  however,  an*  not  umplovf^d  uulitfs  one 
suspects  the  existence  of  an  obliquely  coDtracteil  pelvis. 

When  the  pelvia  in  to  be  measured  externally,  the  patient  should  lie 
upon  a  bed  or  table  with  her  abdomen  and  hips  cither  bared  or  covered 
only  by  a  thin  chennso.  The  legs  and  upper  portions  of  the  body  should 
not  be  exposed.  The  physician,  sitting  on  the  side  of  the  bed  facing  the 
patient,  grasps  t!ie  tips  of  the  pelvimeter  between  the  thumb  and  second 
finger  of  eacli  hand,  the  index  fingers  being  left  free.  With  the  latter  he 
locates  the  outer  edges  of  the  anterior  superior  spines,  and  with  the  other 
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fingers  prcstJea  the  tips  of  the  pelvimeter  upon  them  as  closely  a.s  possible, 
the  distance  between  them  being  indicated  on  the  scale  of  the  inttniraent. 
In  menitiiring  the  distance  between  the  iliac  cresb^  the  most  widely  sepa- 
rated i^Kirtions  nru  located,  and  the  tipn  of  the  pelvimeter  applied  to  their 
outer  edges.  In  taking  these  mcasurenients,  it  should  be  borne  iii  mind 
thai  the  iliac  spines  and  erests  present  an  outer  and  inner  lip  and  an  interme- 
diate ridge,  and  that  the  distance  between  the  outer  lips  of  the  spines  and 
crests  is  1.5  to  2.5  centimetres  greater  than  that  between  the  inner  lips. 
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firmly  pressed  apainst  them,  6o  tlmt  they  come  into  closest  possible  con- 
tact with  the  bones,  after  which  the  measurement  is  road  off  on  the  Bcale.' 
The  external  conjugate,  or  Bandehrrjnt^'s  dinmpiery  extends  from  a  de- 
pression ju-il  hcncalfi  tlie  spine  of  the  last  hinihiir  verlphra  to  the  anlerii 
and  upper  marg-in  of  the  symphysis  pubis.  For  this  measurement,  thai 
woman  should  lie  on  her  sitlo  with  her  bjick  townrds  the  physician, 
a  rule  tlie  spine  of  the  Inst  lurnhar  vertebra  is  rendily  found  hy  |Mi1pHting 
the  spinous  processes  from  above  downHanl.  tlie  hist  jind  most  prominent 
being  usually  that  of  the  last  lumbar  vcrtcl^ra.  Immediately  beneath  it 
is  a  slight  depression,  wliieli  forms  the  posterior  extremity  of  the  diameter 
to  be  measured.  Into  this  one  tip  of  the  pplviincter  should  be  inserted  and 
held  finnly  in  place,  while  the  otlier  hand  seeks  the  upper  margin  c 
symphysis  ptibis,  and  firmly  applies  the  other  tip  of  the  pelvimeter 
The  distance  separating  them  is  then  read  off  on  the  scale. 
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In  stout  women  considerable  difficulty  maj?  be  experienced  in  locating 
the  posterior  extremity  of  the  diameter,  owing  to  the  fact  that  the  epiuous 
process  of  the  last  lumbar  vertuhra  cannot  be  identified.  This  difficulty 
can  usually  be  obviated  in  the  following  manner:  A  line  is  drawn  betireen 
the  depresHinns  ntarking  the  attachment  of  the  fascia  to  the  superior  pos- 
teriur  spiues  of  the  ilium,  and  which  are  usually  dearly  visible.  A  point 
8.5  centimetres  above  the  middle  of  this  line  will  usually  coiTespimd  to  the 
point  required,  and  will  lie  at  the  apex  of  a  rhomboidal  Cgurc — Miehealis's 
rhomboid — whoso  upper  and  lower  margins  are  fonned  by  tlic  transverse 
and  sacro-npinalis  and  glntens  muscles  reB|iectively. 

The  Value  of  Exlental  Pelvimetry. — As  was  said  above,  the  e.xtemal 
conjugate  was  first  deserit>ed  by  Baudclocque,  who  stated  that  by  deduct- 
ing 'A  inches  from  it  the  length  of  the  tnie  conjugate  could  be  accurately 
estimated.  ITti  based  his  opinion  upon  the  fact  (hat 
he  had  randy  observed  a  difTi-renee  of  more  than  1 
or  2  lines  between  the  estimated  and  the  actual 
conjugata  vera  in  30  to  M5  casein  which  he  had  meJis- 
ured  during  life  and  at  autop.-y.  Ijater  experlenee, 
however,  has  shown  that  BiiuduIocque*s  conclusions 
were  erroneous,  and  that  The  length  of  the  external 
conjugate  gives  a  very  imperfect  idwa  of  that  nf  the 
conjugata  vera,  since  several  modifying  factors  luay 
exist.  Thus,  the  amount  to  be  deducted  varies  with 
the  thii-kiiefW  of  the  sacrum  and  tlie  syniphysis 
pubis,  and  also  depends,  to  a  great  extent,  upon  the 
elevation  of  the  promontor)*  of  the  sacrum  and  the 
length  of  the  spinous  process  of  the  last  lumhar  vi^r- 
tebra.  T'^nfortunately,  these  fat-tore  cuunot  be  accu- 
rately estimated  in  the  living  woman,  and  Skutsch 
has  shown  that  in  100  pelves  examined  by  him  the 
difTerencH  between  the  Innprtli  of  tlie  external  and  of 
the  true  conjugate  varied  from  5.5  to  10  centime- 
tres. Bnissct  has  recently  arrived  at  similar  conclu- 
sions after  studying  120  dried  pelves;  and  at  the 
present  time  I  have  in  my  possession  two  spocimcne 
whose  true  conjugates  arc  of  equal  length,  but 
who-^e  exlemal  conjugates  show  a  difference  of  5 
centiniftrea. 

IJut  although  the  measurement  of  the  external 
conjugate  does  not  give  us  aecurate  information 
couccruiug  the  length  of  the  conjugata  vera,  it 
nevertheless  enables  us  to  draw  certain  important 
conclusions.     Thus,  generally  speaking,  when  the 

former  measures  between  20  and  21  centimetres,  the  conjugata  vera  will 
rarely  be  found  to  be  short^^ned;  when,  however,  it  measures  bi^tween  18 
and  If)  centimetres,  the  conjugata  vera  is  shortened  in  about  one  half  of 
the  cases;  and  when  it  is  below  17  centimetres  pelvic  contraction  is  almost 
uniformly  present. 


i 
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firmly  pressed  against  them,  so  that  they  come  into  closest  possible  con- 
tact with  the  Ihhips,  after  whicli  tlie  ineasiireniPiU  is  read  off  on  the  scale. 
The  external  conjugate,  or  Baudeltjvque\s  dwmeler,  extends  from  a  dc- 
prcRsian  just  beneath  the  ppine  of  the  last  lumbar  vcrtcljrft  to  the  anterior 
and  upper  margin  of  the  sjTnphysis  pubis.  For  this  measurement,  the 
woman  should  lie  on  her  side  with  her  back  towards  the  physician.  Ae 
8  rule  the  spine  of  the  last  lumbar  vei-tobm  is  readily  found  by  palpating 
the  epinous  processes  from  above  downward,  the  lost  and  most  prominent 
being  usually  that  of  the  last  lumbar  vertebm.  Immediately  beneath  it 
is  a  slight  depression,  which  forms  the  posterior  extremity  of  the  diameter 
to  be  measure<l.  Into  this  one  tip  of  the  pelvimeter  should  be  inserted  and 
held  firmly  in  place,  while  the  other  hand  seeks  the  upper  marpin  of  the 
symphysis  pubis,  and  firmly  applies  the  other  tip  of  the  pelvimeter  to  it. 
The  distance  separating  them  is  then  read  ofT  on  the  BCale. 
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In  stont  women  considerable  difficulty  may  be  experienced  in  locating 
the  posterior  extremity  of  the  diameter,  owing  to  the  fact  that  the  spinous 
process  of  the  last  lumbar  vertebra  cannot  be  identified.  This  diiiicuUy 
can  usually  be  obviated  in  the  following  manner:  A  line  is  drawn  between 
the  depressions  marking  the  attachment  of  the  faiicia  to  tht:  superior  pos- 
terior sjiinct)  of  thi:  ilium,  and  which  arc  usually  clearly  visible.  A  point 
3.5  centimcti-ts  above  the  middle  of  this  line  will  usually  correspnnd  to  the 
point  required,  and  will  lie  at  the  apex  of  a  rhomboidal  figure — HIicheali«*8 
rhomboid — whose  upper  and  lower  margins  are  formed  by  the  Iransverac 
and  sacro-spinalis  and  gluteus  muscles  respectively. 

The  Value  of  Exiernal  Pekintclrij. — As  was  said  above,  the  external 
conjugate  was  first  tleacribed  by  Baudclocque,  who  stated  that  by  deduct- 
ing 3  inchcH  from  it  the  length  of  the  true  conjugate  could  be  accurately 
estimated.  Ho  based  his  opinion  upon  the  fact  that 
he  had  rarely  observed  a  difference  of  more  than  1 
or  2  lines  between  the  eslimutcd  and  the  actual 
conjugata  vera  in  30  to  35  cases  which  he  had  meas- 
ured during  life  and  jit  autopsy.  Ijater  experience, 
however,  has  sluiwn  that  Bamlelocqup's  ronclusions 
were  erroneous,  and  that  the  k-n^th  of  the  estenial 
conjugate  gives  a  very  imperfect  idea  of  that  of  the 
conjugata  vera,  since  several  modifying  factors  may 
exi.«t.  Thus,  tin;  amount  to  be  deducted  varit.'s  with 
the  thickness  of  the  sacnim  and  the  sumiphysis 
pubis,  and  also  depends,  to  a  great  extent,  upon  the 
plrvati<m  of  the  pronioutory  of  the  sacrum  and  the 
length  of  the  spinous  process  of  the  last  lumbar  ver- 
tebra. Unfortunately,  these  factors  cannot  be  accu- 
rately e.<timated  in  the  living  woman,  and  4Skutst:b 
has  shown  that  in  100  pelves  examined  by  him  the 
difference  between  the  length  of  the  external  and  of 
the  true  conjugate  varied  fnim  5.5  to  10  ccntim*;- 
tres.  Baisset  has  recently  arrived  at  simitar  conclu- 
sions after  studying  120  drietl  pelves;  and  at  the 
present  time  T  Itave  in  my  possession  two  specimens 
whose  true  coujusates  are  of  equal  length,  but 
whose  external  conjugates  show  a  difference  of  5 
centimetres. 

But  although  the  measurement  of  the  external 
conjugate  does  not  give  us  aceurnto  infonnation 
concerning  the  length  of  the  conjugata  vera,  it 
nevertheless  enables  us  to  draw  certain  inifmrtant 
conclusions.    Thus,  generally  speaking,  when  the 

former  measures  between  20  and  21  centimetres,  tho  conjugata  vera  will 
rarely  be  found  to  be  shortened;  when,  however,  it  mea-surcfi  between  18 
and  19  centimetres,  the  conjugata  vera  is  sliortened  in  about  one  half  of 
the  cases;  and  when  it  is  below  17  centimetres  pelvic  contraction  is  almost 
uniformly  present. 
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It  was  formerly  believed  that  one  could  form  a  fairly  accurate  e«ti 
of  the  lenpth  of  the  transverse  diameter  of  the  superior  strait  by  making' 
certain  dcduelians  fi-om  the  distances  between  the  anterior  superior  spines 
and  between  the  crests  nf  the  itium.  The  incorrectness  of  this  conclusion, 
however,  was  lirst  deuionBtraled  by  SchefFer,  who  showed  llxat  tlie  tmn^ 
verse  diameter  of  the  BUperior  strait  may  be  of  the  same  length  in  two 
pelves,  while  at  the  same  time  the  distances  between  the  iliac  crests  vary 
by  as  much  as  3.3  centimetres.  This  source  of  error  depends  in  great  part^ 
upon  the  an;;Ic  which  the  iliac  fossa  forms  with  the  rest  of  the  innominate 
bone,  and  llie  extent  to  which  its  anterior  portion  is  flared  out. 

The  distance  between  the  trochanters  is  the  least  ralnable  of  all  the 
external  pelvic  measurements,  as  its  length  depends,  to  a  great  extent,  upon 
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the  angle  which  the  neck  of  the  femur  forms  with  its  shaft;  and  a»  a  conse- 
quence its  shortening,  unless  very  marked,  does  not  indicate  a  correspond- 
ing decrease  in  the  transverse  dianietL-rs  of  the  pelvic  cavity. 

Nevertheless,  d«»pite  many  possible  inaccuracies,  the  extctrnal  measure- 
ments arc  of  considcraldf  value,  in  that  they  serve  to  indicate  with  tolerable 
certainly  the  variety  of  pelvis  with  which  one  Ua*  to  deal.  Xormally  the 
distance  between  the  spines  is  3.5  to  3  ccniimctres  less  than  that  between 
the  crests;  but  in  the  rhnchitic  pelvis,  owinj:  1o  the  flaring  of  the  iliac  bones, 
this  proportion  becomes  derangetl,  and  the  two  diameters  approximate  one 
another  in  length,  the  former  frequently  being  equal  to,  and  occasionally 
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exceeUiag  the  latter.     If,  however,  both  meafiurcments  are  consitlenihly 

below  the  normal,  but  preserve  their  usual  relation  to  one  another,  and  at 

the  same   time   the   external 

conjugate    ia    also    gliortened 

proportionately,  it  is  pcrmis- 

sihle    to    conclude    that    the 

entire  pelvis  nicasurca  below 

nonnal  in  all  ita  diameters,  or, 

in  other  words,   is  generally 

contracted. 

Goenner,  in  1901,  demon- 
strated the  fallacy  of  attempt- 
ing to  diagnofte  the  existence 
of  a  contracted  pelvis  by 
external  pelvimetry  alone. 
After  measuring  the  external 
diameters  in  100  cadavers,  be 
compared  them  with  those  of 
l!ie  pelvic  cavity  aa  revealed 
at  autopsy,  and  found  tlmt 
whereas  the  former  would 
seem  to  indicate  that  nearly 
all  of  the  pelves  were  contracted,  the  latter  proved  that  such  was  the  case 
in  only  "^2  instances.  My  own  ohser^-ations  bear  out  Goenner's  concluKions, 
particularly  in  coloured  women,  in  whom,  had  we  estimated  the  fn^uency 
of  contracted  pelves  from  external  measurements  alone,  our  figures  would 
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FlK.  *Vi.  Fig.  498. 

Fiaa.  fji,  IM.— DiAOXAUi  biiciwiko  Varutioxi  m  Lknotb  or  Diaoamal  Comil-oatb  DsriND- 
urr  cpox  the  Uuanr  aXd  IxcuwATioir  ur  thr  SviiniTria  I'tiwa. 

have  shown  a  frequency  of  about  75  per  cent,  whereas  internal  pelvimetry 
showed  that  in  reality  it  was  only  18.8  per  cent. 

K'otwiths landing  all  these  possible  fallacies,  external  pelvimetry  is  of 
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considerable  value  to  the  obstetrician  and  should  not  be  neglected.  In 
private  pruttice  it  is  my  rule  to  employ  it  at  the  preliminary  examination 
tour  to  six  weeks  before  the  expected  date  of  t'onfinement.    If  the  measure- 

im-iits   are   upprosdmately    nomuU, 
the  patient  being  a  primipara  and' 
tlie  ciitld's  head  fixed  in  the  pelvic 
cavity,  intenml  meuKuration  is  not 
pmctised.     But  if  they  are  abnor- 
mal, and  especially  if  the  external 
conjugate  nicasurcs  IS  centimetres 
or    less,    internal    pelvic    measure- 
ments should  be  resorted  to  no  mat- 
ter what  the  position  of  the  head 
may  be  or  how  many  children  the 
])(itifiil  may  have  borne  previously. 
Infeni'il    Peh-imelry.  —  In     the 
vast    inujority    of    nhnorTiial    pelves 
tliB  most  marked  deformity  atfecta 
the  antcro-postcrior  diameter  of  the 
superior  strait,  and  as  a  conse(iuence 
we  are  enjtecially  anxious  to  arrive 
at  the  k'n>;th  of  tlie  conjugata  vera. 
Unfortunately,  this  cannot  be  measured  directly  in  the  living  woman,  and 
In  prartire  it  is  natimated  hy  menauring  the  diagonal  conjugate — the  dis- 
tance from  the  piomonlory  of  the  wiL-ruin  to  the  lower  margin  of  the  sym- 
physis pnhifr — and  making  a  certain  deduction  from  it.    This  method  was 
introiluced  by  Smellie  and  still  further  elaborated  by  Baudelocque. 

Mensurifig  the  Diiujunul  Cunjuijah. — For  this  purpose  the  patient  should 
be  placed  upon  an  examining  table  with  her  knees  drawn  up.  If  this  cannot 
be  canveniently  arranged,  she  sliould  be  brought  to  the  edge  of  the  bed  and 
a  finu  pillow  placed  hLineatli  her  buttocks.  TSvo  carefully  dtsiufpcted  fin- 
gers are  introduced  into  the  vagina,  and  the  anterior  surface  of  the  sacnim 


Kiu.  401. — DiAHRAW  MiowrxH  ErrBirr  or  Posi- 
Ti«x  or  rRoMuvmuir  or  Sackvu  cros  the 
LxxoTu  or  Tlie  Diaouxal  Ounjuoatk. 
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is  methwltcally  palpalc-d  from  below  \ipward.  and  \\s  vertical  and  lateral 
cnrvnture  noted.  At  Ibc  snme  time  the  motility  of  the  coccvx  should  be 
tested  by  seizing  it  between  the  fingers  in  the  vagina  and  the  thumb  exter- 
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na\\j.    In  normal  pelves  only  the  last  three  sacral  vertcbrse  can  bo  felt 

without  pushing  up  the  purinipuin,  whereas  in  markedly  contracted  Tarieties 
the  entire  anterior  surface  of  the  sucruiii  in  readily  accessible. 


/ 


/ 


/ 


^^ 


FiH.  496. — MKABUMiiro  CokjuoaTa  Vrra  witM  SkcTsoh^s  Peltihetxr. 

In  ordinary  cases,  in  order  to  measure  the  diagonal  conjugate  the  elbow 
is  depressed  and  the  pLTiua.>uni  forcibly  pushed  upward  by  the  tuucklea 
of  the  third  and  fourth  fin;rcTs,  while  the  index  and  second  fingers  are  held 
firmly  to^jcther  and  directed  upward  in  the  direction  of  the  umbilicus. 
The  promonlnrj-  of  the  sacrum  is  soon  felt  by  the  tip  of  tlie  second  finger 
as  a  projecting  houy  margin  at  the  base  of  the  sacrum.    With  the  finger 
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cloeely  applied  to  its  most  pi-ominent  portion,  the  hand  is  elevated  until 
the  radial  surface  of  the  index  finger  is  brought  into  close  contact  with  the 
pubic  arch.    This  point  is  then  marked  by  the  index  finger  of  the  other 


m 


OBSTETMCS 


The  distauce  between  the  tubera  ischii  can  be  approximately  estimated 
by  SchroederH  inethtHl  or  by  n  mudUifation  of  it.  In  the  formt;r  the  tubcra 
ischii  are  curefuliy  palpatod  tlirough  the  akin  and  marks  made  with  a  der- 
matoffraphie  pencil  on  the  external  surface  at  points  apparently  corre- 
spomliug  to  their  inner  niargini:<.  The  dietance  between  tlietta  is  then 
niPaflimHl  with  a  tape-mea^urL'.  It  is  often  convenient  to  palpate  the  inner 
margins  of  ttic  ischial  ttiberogitie:;  with  the  thumlxi,  so  that  the  nails  are 
directly  over  the  jjoints  to  be  nitiaiturud,  when  an  aasistanl  ascertains  the 
distance  between  them  with  Budin*8  pelvimeter.  U  precise  information 
is  desired,  it  is  advisable  to  use  the  pelvimeter  described  by  Klien.  By  the 
routine  employment  of  thia  inHtnuiipnt,  its  invenlwr  claims  that  contrac- 
tion of  the  inferior  etrail  will  be  found  to  be  of  eompai-atively  frequent 
oecurrence. 

Use  of  X  Hays. — ^Vfter  the  discovery  of  the  Roentgen  ray  and  the  dem- 
onstration of  the  various  uses  to  which  it  might  bo  put,  it  was  thought 
possible  that  it  niiglit  also  afford  a  valuable  method  of  investigating  the 
shape  and  gizc  of  the  pelvis.  Budin  and  V'arnier,  in  1897,  reported  their 
experience  with  it,  and  showed  that,  while  it  often  gave  an  excellent  idea 
of  its  ahujie,  the  ideas  as  to  size  obt^int^d  by  it  were  erroneous. 

Varnior  continued  to  experiment  with  tlic  method,  but  although  he 
reported  in  1891*  that  he  liad  discovered  a  method  by  which  it  could  be  em- 
ployed for  estimating  the  actual  size  of  the  pelvia,  no  details  have  as  yet 
been  published. 

A  comprehensive  review  of  the  literature  upon  the  subject  was  given 
by  Miillorheiin  in  ISIfS.  Bouchacoiirt.  in  X900,  devised  a  method  for  which 
he  claimed  excellent  results.  Up  to  tluU  time  all  radiograplis  of  the  pelvis 
gave  distorted  ideas  in  regard  to  its  dimensions,  owing  to  the  fact  that 
the  aacnim  lay  much  nearer  the  sensitive  plate  than  the  symphysis,  and 
consequently  the  anterior  iwtrliim  (jf  tlie  pcdvis  was  enlarged  out  of  all  pro- 
portion to  the  posterior.  This  defect  rendered  out  of  the  question  any 
attempt  to  utilize  the  radiograph  fur  purposes  of  mensuration.  Boucha- 
court  suggested  that  it  might  be  obviated  by  placing  a  rectangidar  metfll 
frame  about  the  M'ojiitm's  hips,  more  nr  lew*  corresponding  to  the  plane  of 
the  superior  strait,  each  side  of  the  frame  being  marke<l  by  dentations  1 
centimetre  apart.  When  the  picture  was  taken  these  would  also  be  repro- 
dueed,  and  on  connecting  the  corresponding  points  npon  the  four  siHcs  of 
the  picture  a  definite  idea  could  be  obtained  as  to  the  dimensions  of  the 
superior  strait.  The  method,  however,  is  quite  complicated,  and  has  not 
come  into  geneml  use. 

Classification  of  Coniraded  Pekes. — For  the  first  classification  of  abnor- 
mal pelves  we  are  indebted  to  Beventcr,  who  distinguished  three  groups: 
too  large,  loo  small,  and  too  flat  pelves. 

Most  recent  attempts  at  classification  have  been  based  upon  the  shape 
of  the  pelvis,  without  taking  into  consideration  the  a'tiological  factors 
which  lead  to  its  production.  This  method  was  adopted  by  Michealis.  and 
reached  its  greatest  perfection  in  F^itzmann's  hands.  The  former  thor- 
oughly realize*!  its  inherent  defects  and  regretterl  that  otlier  methods  of 
claasification  could  not  be  employed.    Kilian,  Busch,  and  Siebold  had  pre- 
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Tioualy  recognised  the  necessity  of  taking  into  account  the  etiological  fac- 
tors which  are  concerned  in  the  production  of  pelvic  abnormalities,  but  their 
knowledge  was  too  meagre  to  permit  of  such  a  course. 

It  was  not  imtil  1889  that  Schauta  was  able  to  suggest  a  fairly  satis- 
factory fletiological  classification,  which  soon  obtained  general  acceptance, 
although  it  is  still  far  from  ideal.  Tamicr  and  Budin,  in  their  treatise 
issued  in  1898,  followed  somewhat  similar  lines.  Breus  and  Kolisko  do  not 
consider  that  either  are  perfectly  satisfactory,  and  have  suggested  a  sub- 
stitute for  them. 

Owing  to  the  fact  that  our  knowledge  of  the  fundamental  factors  un- 
derlying the  production  of  many  forms  of  abnormal  pelves  is  still  very 
meagre,  and  occasionally  entirely  lacking,  it  is  apparent  that  at  the  present 
time  no  a?tiological  classification  can  be  perfectly  satisfactory,  though  from 
a  practical  point  of  view  the  one  employed  by  Tamier  and  Budin  woidd 
seem  to  approach  more  nearly  to  it. 

For  convenience  of  reference  wo  shall  give  the  classifications  of  Tamier 
and  Budin  and  of  Schauta  in  parallel  columns;  but  although  we  shall  gen- 
erally follow  the  former  in  describing  tlie  several  varieties,  we  shall  not 
necessarily  adhere  to  the  order  in  which  the  different  groups  are  arranged. 


Tarnier  and  BuDix'a  Classification 

I.  Pelvic  Anomalies  due  fo  Excess  ofMal- 
hability  of  Pelvic  Bones  : 
(«)  nhachitic  pelvis, 
(ft)  Flat,  non-rhacliitic  pelvis, 
(c)  Osteoiimlaeic  jielvis. 


II.  Anomalies    due   to  Abnormal   Trans- 
mission of  the  Body  Weight  to  Pelvis: 

(a)  Lordosis. 
(6)  Scoliosis, 
(c)  Kyphosis. 

III.  Anomalies  resuUing   from   Abnormal 

Articulation  of  the  Vertebral  Column 

with  the  Sacrum  : 
(a)  Spondylolisthesis, 
(i)  Spondylizijmo. 

IV.  Anomalies  resulting  from  the  Abnor- 

mal Direction  of  the  Upward  and  In- 
icnrd  Force  exerted  by  the  Femora: 

{a)  Unilfiterftl  lameness. 

{b)  Bilateral  lameness. 
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Schauta's  Classification 

II.  Pelvic  Anomalies  resulting  from  Dia* 
eases  of  the  Pelvic  Bones : 

(a)  Rhachitic  pelvis. 

(b)  Osteomalacic  pelvis. 

(c)  New  growths. 
id)  Fracture, 

(e)  Atrophy,  caries,  and  necrosis. 

IV.  Afwmalies  resulting  from  Diseases  of 

the  Superimposed  Skeleton  : 
(o)  Spondylolisthesis. 

(b)  Kyphosis, 
(e)  Scoliosis. 

(d)  Kyphoscoliosis. 

(e)  Lordosis. 

(/)  Anomalies  resulting  from  the  fusion  of 
the  last  lumbar  with  the  first  sacral 
vertebra,  as  well  as  of  the  first  sacral 
vertebra  with  the  iliac  bones  (assimi- 
lation pelvis). 

V.  Anomalies  resulting  from  Abnormalitiet 

of  the  Sub/aceni  Skeleton  : 
(a)  Coxitis. 
(6)  Luxation  of  the  head  of  the  femur. 

(c)  Luxation  of  the  heads  of  both  femora, 

(d)  Unilateral  or  bilateral  club-foot. 

(e)  Absence  or  deformity  of  one  or  both 

lower  extremities. 
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firmly  pressed  against  them,  so  that  they  come  into  closest  possible  con- 
tact with  the  bones,  after  which  the  measurement  is  read  off  on  the  seale. 
The  external  conjugate,  or  Bavdehcqu^s  dinmeier,  extends  from  a  de- 
pression }\mt.  byneath  the  spine  nf  the;  liisl;  lumbar  vertfbra  to  tlie  anterior 
and  upper  margin  of  the  symphysis  pubis.  For  this  measurement,  the 
woman  should  lie  on  her  side  with  her  bafk  towards  the  physician.  As 
a  nilfl  the  spine  of  tlip  Inst  lumbar  vprtebra  is  readily  found  by  |mlpating 
the  spinous  processes  from  above  downwanl,  the  last  and  mofit  prominent 
being  usually  that  of  the  last  lumbar  vertebra.  Immediately  beneath  it 
is  a  slight  depression,  which  fonns  the  posterior  extremity  of  the  diameter 
to  be  measured.-  Znia  this  one  tip  nf  the  pelvimeter  should  bo  inserted  and 
held  firmly  in  place,  while  the  other  hand  seeks  the  upper  margin  of  the 
B)Tnphysis  pubis,  and  firmly  applies  the  other  tip  of  the  pelvimeter  to  it. 
The  distance  separating  them  is  then  read  off  on  the  scale. 
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In  stout  women  considerable  difTicnUy  may  "be  experienced  in  locating 

the  posterior  extremity  of  the  diaiuoter,  owiii^;;  to  the  fact  that  the  spinoiis 
procuss  ot  the  last  lumbar  vertebra  cannot  be  identified.  Tliis  difliculty 
can  usually  be  obviated  in  the  following  manner:  A  line  is  drawn  between 
the  depiTssions  marking  (he  attachnipnt  of  tlie  fascia  to  the  sujierlor  pos- 
terior BpinRs  of  tlie  ilium,  and  which  are  usually  clearly  visible.  A  point 
2.5  centimetres  above  the  middle  of  this  line  iiill  usually  correspond  to  the 
point  require<l,  and  will  lie  at  the  apex  of  a  rhomboidal  figure — Micheali8*8 
rhoinlioiil — whose  upper  and  lower  margins  are  formed  by  the  transverse 
and  sacro-spinaiis  and  gluteus  mueclcs  respectively. 

The  Value  of  Exiernal  Peivimeirij. — As  was  said  above,  the  oxtomal 
conjugate  was  first  described  by  BaudcWque,  who  stated  that  by  deduct- 
ing ;J  inehpfi  from  it  the  length  of  the  true  conjugate  could  be  accurately 
estiuuitetl.  Hf  based  his  opinion  upon  the  fact  that 
he  had  rarely  observed  a  difference  of  moi*o  than  1 
or  2  lines  between  the  esiimatcd  and  the  actual 
conjugata  vera  in  30  to  35  cases  which  he  hud  ineas- 
Tired  during  life  and  at  autopsy.  Ijater  experience, 
however,  hae  shown  that  Baudelocque's  conclusion* 
were  erroneous,  and  that  the  length  nf  tlie  external 
conjugate  gives  a  very  imperfect  idea  of  that  of  the 
conjugata  vera,  since  several  modifying  factors  may 
exist.  Thus,  the  amount  to  he  deducted  varic.'f  with 
the  thickness  of  the  sacrum  and  the  eyinphysia 
pubis,  and  also  depends,  to  a  great  extent,  upon  the 
eh^vation  nf  the  prnniontory  of  the  Racnim  and  the 
length  of  tl:e  spinuus  [jrocess  of  the  last  lumbar  ver- 
tebra. Unfortunately,  these  factors  cannot  he  accu- 
rately  e.s-timated  in  the  living  woman,  and  Skutsch 
has  shown  that  in  100  pelves  exumiued  by  him  the 
difference  between  the  length  of  the  external  and  of 
the  true  conjugate  varied  fnun  5.5  to  10  cenliine- 
tres.  Baisset  has  recently  arrived  at  similar  conclu- 
sions after  studying  120  dried  pelves;  and  at  the 
present  time  T  have  in  my  posseKsion  two  specimens 
whose  true  conjugates  are  of  equal  length,  but 
whose  external  conjugates  show  a  difference  of  5 
centimetres. 

But  although  the  mftasurement  of  the  external 
conjugate  does  not  give  us  accurate  information 
concerning  the  length  of  the  conjugata  vern,  it 
nevertheless  enables  us  to  draw  cerl;iin  important 
conclusions.    Tlius,  generally  speaking,  when  the 

former  measures  between  20  and  21  centimetres,  the  conjugata  vera  will 
rarely  he  found  lo  he  shorteneil;  when,  however,  it  measwres  lu'lween  IR 
and  19  ccntimelres,  the  conjugata  vera  is  shortened  in  about  one  half  of 
the  cases;  and  when  it  is  below  17  centimetres  pelvic  contraction  is  almost 
uniformly  present. 
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It  was  formerly  believed  that  one  could  form  a  fairly  accurate  estimate 
of  the  len^h  of  the  tninpvrrse  iliarneter  of  1he  BUperior  atrait  by  raakingi 
certain  deductinna  from  Ihe  distances  beUvofU  the  anterior  superior  apined 
and  between  the  crests  of  the  ilium.  The  incorrectness  of  tliis  conclusion, 
however,  was  first  demonstrated  by  Scheffer,  who  showed  that  the  trans- 
verse diameter  of  the  superior  strait  may  be  of  the  same  length  in  two 
pelves,  wljilc  at  the  saine  time  Die  distances  between  the  iliac  erests  vary 
by  as  much  as  3.3  centinictiTS.  This  source  of  error  depends  in  jcrreat  part 
upon  the  angle  which  the  iliac  fossa  forms  with  the  rest  of  the  innominate 
bone,  and  the  extent  to  which  its  anterior  portion  is  flMre4l  out. 

The  distance  between  the  trochantera  is  the  least  valuable  of  all  the 
external  pel\ic  measurements,  as  its  length  depends,  to  a  great  extent,  npon 
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the  an^4e  which  the  neck  of  the  femur  forms  with  its  shaft;  and  as  a  conse- 
quence its  shortening,  unless  very  marked,  does  not  indicate  a  correspond- 
ing decrease  in  the  transverse  diainelers  of  the  pelvic  cavity. 

Nevertheless,  despite  many  possilile  inaccuracies,  the  external  meaMire- 
ments  are  of  considerable  value,  in  thai  they  serve  to  indicate  with  tolerable 
certainty  the  variety  of  pelvis  with  which  one  has  to  deal  Normally  the 
distance  between  the  spines  is  3.5  to  5  centimetres  less  than  that  between 
the  crests;  but  in  the  rhachitic  pelvis,  owing  to  the  flaring  of  the  iliae  hones^ 
Ibis  proportion  berome<  deranged,  and  the  two  diameters  approximate  one 
another  in  length,  the  former  frequently  being  equal  to,  and  occasionally 
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exceeding  the  latter.  If,  however,  both  measure  men  t«  are  considerably 
below  the  normal,  but  prescrvo  their  usual  relation  to  one  another,  and  at 
the  same  time  the  external 
conjugate  is  also  shortened 
proportionately,  it  is  permis- 
siblp  to  conclude  that  the 
entire  pelvis  measures  below- 
normal  in  all  its  diameters,  or, 
in  other  words,  is  generally 
contracte*]. 

Goenuer,  in  1901,  demon- 
strated the  fallacy  of  attempt- 
ing to  diagnose  the  existence 
of  a  contracted  pelvis  by 
external  pelvimetr}'  alon<?. 
Aftpr  moasuring  the  extemal 
diameters  in  100  cadavers,  he 
compared  them  with  those  of 
the  pelvic  cavity  as  revealed 
at  autopsy,  and  found  that 
whereas  the  former  would 
seem  to  indicate  that  nearly 
all  of  the  pelves  were  contracted,  the  latter  proved  that  such  was  the  case 
in  only  22  instancet*.  My  own  observations  bear  out  Gneniier*s  conchisdons, 
particularly  in  coloure<l  women,  in  whom,  had  \vc  estimated  the  frequency 
of  contracted  pelves  from  external  measurements  alone,  our  figures  would 
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Flic.  4U2.  Fig.  488. 

Ti(M.  4M. 499.— DiASKAM H  «HnwiKo  Vaki&tioks  ur  LufOTB  o*  Djaoomal  Comji'oats  Dcrmu- 
sxT  rrox  tux  Hiioht  avd  Ixoumatioh  uw  run  SrvrurBta  Pttaiii, 

have  shown  a  frequency  of  about  75  per  cent,  whereas  intemal  pelvimetry 
showed  that  in  reality  it  waa  only  18.8  per  cent. 

Notwithstanding  all  these  possible  fallacies,  external  pelvimetry  is  of 
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consiJerable  value  to  Ifiu  obi-tflriciau  and  should  not  be  neglected.  In 
private  practice  il  is  my  rule  to  employ  it  at  the  preliminary  examination 
four  to  aU  weeks  before  the  expected  date  of  eoiifinenient.    If  the  measure- 

F~  inents   are   approximately    uaniial, 

'■;.;^^ — ^  the  [>atient  being  a  primiparo  and 

I  .yV.       \  *he  child's  head  Used  in  the  pelTic 

I  .-'yr       "^O         eavity,  internal  mensuration  ia  not 

I  y' ^   .■••^^\  pi'aetisod.    But  if  they  are  abnor- 

I  _,•-*'  /-''  "^^      »  '""'•  ^^^^  espiHially  if  the  exttrnal 

r   ^_  .•'''.-■•'/     j/^  t'oiijugaie  measures  18  centimetres 

/y-r'''''      /y<  or    les8,   internal   pelvic    measure- 

_,*'  /J;        A/"^  mcnts  should  be  resorted  to  no  mnt- 

■*••■  ^■.      /  7\  ^*'^  what  the  poi'ition  of  the  lioad 

'<.,\    ';|/    \  niay  be  ur  how  lujiny  children  the 

*^  yV/S.  ^\  ^      patient  may  have  borne  previously, 

^^St^S..  j^       ■'"''•'' .^y  /n/difjfl^    PfU'tmelrtf.  —  In     the 

., ' Xj^^^/****^ ._ 'i^"^^^  vast   majority   of   ahnoniial    pelves 

'•.>*%^^^^>^  l]^^,  „i„^i  marked  Jerormity  alTecta 

^"^■'^  the  ante ro-i posterior  diameter  of  the 

Tiox  ay  PROKcKToKr  or  Sacr.-m  .,.>«  r..«     si'P^Tior  ^Irait,  and  as  a  consequence 
I,RSQTii  or  Tn«  DiAuusAL  CoviVQA-n.  we  are  especially  anxious  to  arrive 

at  the  length  of  the  conjuf^ata  vera. 
Unfortunately,  this  cannot  be  measured  directly  in  the  living  womau^  and 
in  practice  it  in  estimated  by  measurinp  the  ditigonal  conjugate — the  dis- 
tance from  the  promontory  of  the  saeruaa  to  t)ie  luwer  margin  of  the  sym' 
physis  pubis — and  ntakintj  a  eertain  deduction  from  it.  This  method  was 
infn)duoeil  by  Smellip  and  still  furtlipr  i-lahnralpcl  by  l^nudeloe+^ue. 

^fea»urinlJ  Ihc  Diaf/unal  Conjugate. — Fur  this  purpose  the  imlient  should 
be  placed  upon  an  examining  table  with  her  knees  drawn  up.  If  this  cannot 
be  convenipntly  arranged,  she  should  be  brought  to  the  edge  of  llie  be<l  and 
a  firm  pillow  ])laced  beneath  bc-r  buttocks.  Two  carefully  disinfected  lin- 
gers arc  introduced  into  the  vagina,  and  the  anterior  surface  of  the  saciiun 
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I  is  methodically  palpated  from  below  upward,  and  its  vertical  and  lateral 

I  curvature  noted.    At  the  same  time  the  motility  of  the  eoceyx  should  be 

I  tested  by  seizing  it  between  the  fingers  in  the  vagina  and  the  thumb  cxter- 
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nally.  In  normal  pelves  only  the  last  three  sacral  vertebne  can  be  felt 
without  pushing  up  the  pcrina'um,  whereas  in  markedly  contracted  varieties 
the  entire  anterior  surface  of  the  Bacruin  is  readily  accessible. 


J 


Fio.  496,— ^KABL-Rtiio  Cotrji-OATA  Vbra  wmi  Bkittkh'i  Pblvihitbb. 

In  ordinar}*  caseSj  in  order  to  measure  the  diagonal  conjugate  the  elbow 
is  depressed  and  the  perinapum  forcibly  pushed  upward  by  Iho  knucklea 
of  the  third  and  fourth  (Ih^lts,  while  the  iudex  and  second  finders  are  lield 
firmly  logelher  uud  directed  upward  in  the  direction  of  the  umbilicus. 
The  promontory  of  the  sacrum  is  soon  felt  by  the  tip  of  the  second  finger 
as  a  projecting  bony  margin  at  the  base  of  the  sacrum.    With  the  finger 
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clowly  npplied  to  its  most  prominent  portion,  the  hand  is  elevated  until 
the  radial  surface  of  the  index  finger  is  brought  into  close  contact  with  the 
pubic  arch.    This  point  is  then  marked  by  the  index  finger  of  the  other 


hand,  after  which  llic  fin^rs  are  withdrawn  from  the  vagina  and  the  dis- 
tance between  it  and  the  tip  of  the  second  finger  is  measured  (Figs,  490  and 

491).  This  ineaBureuient  gives 
the  diagonal  conjugate,  from 
which  the  true  conjugate  is  es- 
timated by  deducting  1.5  to  2 
centimetres^  according  to  the 
height  and  inclination  of  the 
sympliysia  pubis. 

In  this  method  the  prob- 
lem consists  in  estimating  the 
length  of  one  side  of  a  trian- 
gle, the  conjugata  vera;  the 
other  two — the  diagonal  con- 
jugate and  Uie  height  of 
the  symphysis  pubis — being 
known.  Were  we  able  to 
measure  sntisfactorily  the  an- 
gle formed  between  the  aym- 
ph^-sis  and  conjugata  diago- 
naiis,  the  exact  length  of  the 
tnie  conjugate  could  readily 
be  Eisccrtaiued  by  the  ordinary 
rules  of  trigonometry;  but 
unfortunately  this  cannot  be 
d(me  in  the  living  woman, 
and  for  practieal  purposes  it  sufllces  to  estimate  the  length  of  the  diagonal 
conjugate  as  just  described,  deducting  1.5  centimetre  from  it  if  the  pubis 
is  low  and  slightly  inclined^  and  2  centimetres  if  it  is  high  and  has  a 
marked  inclination.  The  rationale  of 
this  is  clearly  shown  in  Figs.  493  and 
493.  The  length  of  the  diagonal  conju- 
gate also  varies  according  to  the  position 
of  the  promontory,  being  longer  when  it 
is  elevate<l,  and  vice  verm  (Fig.  494). 

Since  the  time  of  G.  \V.  Stein  (1773), 
numerous  instruments  have  been  devised 
by  means  of  which  the  conjugata  vera 
could  l)c  directly  measure<l;  but  unfor- 
tunately the  majority  of  them,  while  the- 
oretically correct,  arc  practically  useless 
on  acconnt  of  the  difficulty  of  their  ap- 
plication. DestTiptions  and  illustrations 
of  many  of  these  instruments  are  to  be 
found  in  Skutsch's  excellent  monograph. 
Rkutsch,  in  1880,  devised  a  pelvimeter 
by  which  the  conjugata  vera  could  be  indirectly  though  accurately  meaa- 
ured  (Fig.  49t)).    Hirst  has  more  recently  described  a  simple  device  for  the 
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same  purpose.  Both  of  these  instrumcnU  give  satisfactory  results  wheu 
properly  ustfl,  but  thitir  employment  i«  usually  so  painful  lo  the  patic-nt  as 
to  require  liie  administration  of  an  anicsthctic.  Naturally,  tlierefore,  thoy 
are  employed  only  in  those  rare  cases  in  whicli  awumto  information  con- 
ci>ming  the  length  of  the  eonjugata  vera  is  urgently  tailhvl  for. 

Neumann  and  Ehrcnfesl,  in  1900,  described  a  complicated  instrument 
— the  pdrigrapk — by  means  «f  which  the  contour  of  the  anterior  and 
posterior  walls  of  the  pelvis  can  bft  graphically  outlined,  and  whence  the 
exact  length  of  the  vaiious  antci-o-posterior  diameters  can  be  readily  ascer- 
tained. This  instrument  gives  excellent  results,  but  is  loo  complicated  for 
use  outside  of  a  well-regulaieil  hoBpital. 

Mrasuring  the  Transverse  Diameier  of  the  Superior  Slrait. — This  diamo- 
ter  cannot  be  measured  directly  in  the  living  woman,  and  as  a  rule  for 
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all  practical  purposes  it  is  necesnary  only  to  palpate  the  linea  teriiiiualis 
with  the  examining  fingers,  and  in  this  way  roughly  estimate  the  outlines 
of  the  superior  strait.  If,  however,  we  wish  to  learn  its  exact  length,  it 
can  be  ascertained  indirectly  hy  the  employment  of  Skutsch's  instrument. 
^fmsuring  the  IHametrr^  of  the  Pehic  Oulkt. — Occusionally  it  is  desir- 
able to  measure  the  diameters  of  the  pelvic  outlet — the  distances  between 
tlie  lower  margin  of  the  symphysis  pubis  and  thp  tip  of  the  sacnim,  and 
between  the  tubera  ischii  re8p4?ctivelv-  Breiskv  deserjh(Kl  a  practieal  meth- 
od of  measuring  the  fonncr.  For  this  puriwse  tlie  woman  having  been 
placeil  on  her  side,  one  cud  of  the  pelvimeter  is  introduceil  into  tlie  vagina 
and  applied  to  the  lower  margin  of  the  symphysis  pnbis,  the  other  end 
being  applied  over  the  tip  of  the  sacrum  externally.  A  deduclion  of  1.5 
cenlinietre  from  this  measurement  will  give  a  tolerably  accurate  idea  of  the 
ontero-posterior  diameter  of  the  inferior  strait. 


The  distance  between  the  tubura  ischii  can  be  approximately  estimated 
by  SchrocdprB  nuitbod  or  by  a  modification  of  it.  In  tlie  former  the  tiibera 
iacliii  are  cniefully  palpated  thrnu{rh  the  skin  and  marks  made  with  a  der- 
niatO}?raphic  pencil  on  tlie  pxternal  surface  at  points  apparently  corre- 
Bjmnding  to  their  inner  margiua.  Tliu  distance  between  these  ia  then 
measured  with  a  tape-nicaeure.  It  is  often  convenient  to  palpate  the  inner 
nmrgins  of  the  ischial  tuberosities  with  the  thumbs,  so  that  the  nails  are 
directly  over  the  pointrt  to  he  meatiuri^d,  when  on  luidistaiit  BBcertaiiiM  the 
distance  between  Ihem  with  Budiii's  pelvimeter.  If  precise  informatioa 
is  desired,  it  is  advisable  to  nee  the  pelvimeter  described  by  Klien.  By  the 
routine  emplnymcnt  of  this  instrument,  its  inventor  claims  that  contrac- 
tion of  the  inferior  strait  will  be  fuuud  to  be  of  comparatively  frequent 
^^^        occurrence. 

^^P  Use  of  2C  Rays. — After  the  discovery  of  the  lioentgen  ray  and  the  dem- 

^^^       onstration  of  the  \*arioH8  uses  to  wliich  it  might  be  put,  it  was  tJiougiit 
I  pi>ssibU:  that  it.  might  al^o  afT(»nl  a  vuluablc  nietUud  of  investigating  ihe 

I  shape  and  size  of  the  pelvis.    Budiu  and  Vamier,  in  ISSIT,  reported  their 

I  experience  with  it,  and  showed  that,  while  it  often  gave  on  excellent  id&a 

I  of  its  shape,  the  ideas  as  to  size  obtained  by  it  were  prroneous. 

I  Vamier  continued  to  experiment  with  the  method,  but  although  he 

I  reported  in  181>9  that  he  hod  discovered  a  method  by  which  it  could  be  cra- 

I  ployed  for  estimating  the  actiial  size  of  the  pelvis,  no  details  have  as  yet 

I  been  published. 

L A  comprehensive  review  of  the  literature  upon  the  subject  was  given 

^^^■jby  AliillLTtieim  in  1898.  Bouchacourt,  in  11)00,  devised  a  method  for  wliich 
^^^Bne  claimed  excellent  results.  Up  to  that  time  all  radiographs  of  the  pelvis 
gave  distorted  ideas  in  regard  to  its  dimensions,  owing  to  the  fact  that 
the  sacnim  lay  much  nearer  the  sensitive  plate  tliau  the  symphysis,  and 
conscquenlly  the  anterior  portion  of  tlie  pelvis  was  enlarged  out  of  all  pro- 
portion to  the  posterior.  This  defect  rendered  out  of  the  question  any 
attempt  to  utilize  the  raillogi-aph  for  purposes  of  mensuration.  Bouclia- 
court  suggested  that  it  might  be  obviated  by  pkcing  a  rectangular  metal 
frame  about  the  woman's  hips,  more  or  less  corresponding  to  the  plane  of 
the  superior  strait,  each  side  of  the  frame  being  marked  by  dentations  1 
ccntimetrt!  apart.  WHien  tlie  picture  was  taken  these  wrudd  also  be  rcppo- 
duced,  and  on  connecting  the  eoiTeaiwnding  points  upon  the  four  sides  of 
the  picture  a  definite  idea  could  be  obtained  as  to  the  dimensions  of  the 
superior  strait.  The  method,  however,  is  quite  complicated,  and  has  not 
come  into  general  use. 

Classification  of  Contracted  Pflres. — For  the  fii-st  classification  of  abnor- 
mal pelves  we  are  indebted  to  Deventer,  who  distinguished  three  groups: 
too  lai^e,  too  small,  and  too  flat  pelves. 

iMost  recent  attempts  at  classlfinitinn  have  been  based  upon  the  shape 
of  the  pelvis,  without  taking  into  consideration  the  a^tiological  factors 
which  lead  to  its  production.  Tliis  method  was  adopted  by  Michealis,  and 
reached  its  greatest  perfection  in  Tiitzinann's  hands.  The  former  thor- 
oughly realized  its  inherent  defects  and  regretted  that  other  methods  ot 
classification  could  not  be  employed.    Kilian,  Busch,  and  Siebold  had  pre- 
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viously  recognised  the  necessity  of  lakiu^  into  account  the  EcllologLcal  fac- 
tore  wJiich  are  concerned  in  the  production  of  pelvic  alinormalitiee,  but  their 
kitowli'Jge  wiis  too  meagre  lo  |H'rmit  of  such  a  course. 

It  wa&  not  luiil  188!)  that  Schauta  \va&  able  to  suggest  a  fairly  satis- 
factory aliologiuul  classification,  which  soon  obtained  general  acceptance, 
although  it  is  atill  far  from  ideal.  Taniier  and  Budin,  in  their  treatise 
issued  in  1898,  followc^l  somewhat  similar  lincia.  Brcus  and  KoHsko  do  not 
cuniiider  that  either  are  perfectly  satisXactory,  and  have  suggested  a  sub- 
stitute for  them. 

Owing  to  the  fact  that  our  knowledge  of  the  fundamental  factors  nn- 
derlving  the  proiliicticin  of  many  fornis  of  abnormal  polvos  is  ptiU  very 
meagre,  and  oct-asioually  entirely  Lacking,  it  is  apparent  that  at  the  prcscut 
time  no  n^tiolngical  cIa*mitiofltion  can  bo  pt'rfectly  satififaetory,  though  from 
a  practical  jmint  of  view  tlie  one  employed  by  Taniier  and  Rudin  would 
seem  lo  approach  moro  ut-arly  to  it. 

For  convrnicmc  of  reference  we  shall  give  tlie  classifications  of  Taniier 
and  lliidin  and  of  Heliauta  in  parallel  columns;  but  although  we  shall  gen- 
erally follow  Ihf  fonner  in  ilesfrihing  tlip  ficveral  varietii's,  we  shall  not 
nt'cessiiirily  adhiTc  (o  the  orrh-r  in  which  the  di(Tert!nt  groups  art-  an-aiiged. 


r.  PtlvieAnomtiiir*  dut  loExetmof  Mill- 

l&fifiilitif  nf  ftih'is  liane* : 

((I)  Uliiirhiriv  privis. 

{b)  Flat:,  miTi-rliBcliilic  ptlvit. 


11.  AnomiiUfn    (titf-    to    Ahnnmal    Trans- 
tniMion  nfthe  Body  Weight  to  Petvig : 

(a)  Lordosis. 
(h)  Scoliusis. 
{e)  KyplKJsis. 

III.  Anomalies  rrsfittiny   fwm   Abnormal 

Arli(ulalion  of  Iht.  Verttbrul  Column 
fpith  fhf  Sitfrum  : 

(a)  Sponclyiolisthcsis. 

[b)  BpomlylizOme. 

IV.  Anomalies  rfsulfing  from  the  Ahnor- 

mai  IHreciiftn  of  the  Upward  and  In- 
ward Fftrce  ejctrit^d  fry  the  Fetnora  : 

(a)  L'nili»t(?ml  lactujiicaa. 
(6)  BUatcrtiL  lameness. 


Schauta's  CiassiriciTioM 

II.  Puivie  Anomalt**  rMultinp  from  Z)iV 

tns^.s  of  thf:  Pf-ivie  Bones  : 

(a)  RImcliilio  ih-Ivis. 

(b)  Oslouinnlnoic  |>«lv{8. 
(<?)    New  grcjwth». 

(rf)  Krotture. 

(f)  .'VtropIiT.  caries,  uil  necroBl& 

IV.  Anomnh'ea  resulting  from  Diseases  of 

thf  Superimposed  Hkelelon  : 
(a)  Spnnilylolintheflis. 
(A)  K)-[]Eic»iU. 
(e)  Sctilio8i». 

(d)  Kyphoscoliosis. 

(e)  Tj<iril<i'8is. 

(/)  Anunmliun  ix'^iilling  froni  the  fttsion  of 
tlii5  lo^l  hiiDlmr  witli  l.hvt  lirKt  sacml 
viTti'lirii,  HS  wi-Il  »is  ijf  iho  first  sucml 
vrrlebrn  with  the  iliac  bones  (assimi- 
lation pelris). 

V.  AHomalies  rfstilting  from  AbnormalititS 

of  the  Stibjacent  Skeleton  : 
(a)  Coxitis. 
{b)  Luxaliun  nf  ikf  liPiul  af  l)ie  femur. 

(c)  Lutation  nf  the  hfiwU  of  Imlh  femora. 
{d)  Untlntoral  or  bilnt^rAl  cliib-fout. 

(«)  Absence  or  ilefovmLty  of  one  or  both 
lower  exLremiLies. 
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TARKIUt  ASD  BuUlf'S  CLABSiriCATIOK 
V.  ^tionKi/w«    reauUiny   from    Primaty 
Deficit  in  the   Devehpmvnt  of  th» 
Pdvic  iivntf: : 

(a)  Qener&Lizod  and  gyutmetrical: 

I.  iJlxoewotgeDoral  doTi-'lopiticat  (jus- 
to  major  pelvis). 

3.  Lack  of  general  development  (gsn- 

ernlly  omlnniUxi  peU-is). 
{h)  liOcaliEed  and  SHyTninetricAl : 

1.  Obliquely  contracted  (Naegole)  pel- 
Ti». 
(«)  Ix)oaliz(^d  and  8yiDin«trical; 

1.  Double  ot>li<|iiu  (Itoberl)  pelvia. 

2.  KplLl  ptiWiii. 

8.  Os^itlvnlkm  of  5»ero-Uiac  joints. 

4.  Amwt  o(  dcvi'lopniwnt  of  tho  boily 

of  Ik*}  sacrum. 

VI.  Alypieai  Df/ormitte* : 

Tduioius  and  fnwturos  of  the  pelvic  bonoa. 


Scuauta's  Classification 
I.  Anotnnlie*  renulting  from  FauUjf  Dt- 

veiopment : 
(a)  Qoneratly  contracted  pelvis. 
{&}  Simpis  flat,  non-rhachilic  ptslvis. 
(c)  Qonerally  caiitractixl  tlut  polvis. 
{d)  Narrow,  funnel-shaped  fa'tal  or  a&d*>^ 

velopod  pelf  is. 
(e)  Imporlc'ct  dcvvluprnpnt  of  one  savnU  ala 

(Naegvle  pelvJB). 
(/)  liui>^rfi>i-l   dDvclcigjmiiiil  of  liutb  sacml 

ala' — Robert  (lelvis. 
(jr)  OcDorally,  equally  enlarged  (justo  major 

pelvis). 


in.  Anomatita  m  tht  Articulation  of  th» 

IHivtc  Bouts : 
(a)  Abnortnjdly  firm  union  (syiio«tci«is) : 

1.  Of  the  ttymphy^is. 

2.  Of  oafs  ur  both  sacro-iliac  »ynoh<Hi- 

droses. 
8.  Of  the  sacrum  with  Iho  ooocyx. 
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Flat  Non-Hhachitic  PelTis. — This  is  the  most  froquont  variety  of  polric 
ilcforHiily  nctiirrin;:  ui  whik-  wiiinen.  but  it  is  cnnipiirativel}'  rare  in  the 
black  rai'c.  It  was  iioti't]  in  A'.i  por  cent  ()f  the  73  L-uutruclL'd  jkjIvos  du- 
Hrril>f«l  liy  M ii-heal is.  litzinaiiu  slated  that  Ha  frequency,  as  oonijiared 
with  thfit  of  the  rhnchitic  pelvis,  was  as  7  to  5.  In  our  niaterial  at  the  John* 
Ilopkirks  Iliwpitjil  it  cniistitutefl  t!l..'J.'J  ptr  eout  of  tlu-  contracttHl  pc^]vi>it 
o(c:uri-ing  in  white  woiin^n,  an  coiiiparfil  with  9.ft(>  of  thusu  in  culuureil 
woincn. 

Most  tiormnji  nuthors  confii-m  the  statements  of  Michealis  and  Litz- 
mann  as  to  its  fi^eipienoy.  On  the  nthnr  }miul,  AhlfehJ  disspnlji  from  thia 
view,  hnliliiiji  thiit  nuiny  of  thi'  |M'1v('s  whicfi  have  biM-ii  di'si^nated  as  of 
the  simplL-  Ikt  variety  arc  really  uf  rhaehilic  oriKiii,  and  Tarnier  and  Uiidin 
etate  that  only  one  sixteenth  of  the  abnormal  pelves  with  which  they  met 
cMnihl  he  attrilnited  to  other  caiisos  than  rluuhilif*. 

Tilts  variety  is  fri'iiiieutly  (lew:ri!)ed  its  tin'  jH'lvIa  plana  Deventeri,  or 
fimpk  fiat  pdvis,  although  it  is  doubtful  whotlit-r  Devcnler  di(r».'rentiated 
butween  it  and  the  rliacbitic  fonn.  It  was  accnrately  described  by  Ilot&cbler 
in  1838,  but  Miehealis  and  Tjilzmann  were  the  first  to  insist  upon  its 
importance  and  fn-ipient  (M-eurnince. 

The  ehamcterietic  feature  of  tlie  flat  non-rhachitic  peWia  consists  in  a 
shortening  of  all  the  antero-posterior  diameters  of  the  pelvic  cavity,  while 
the  transverse  nieasurpnients  remain  practioally  normal.*  This  condition 
\%  due  to  the  fact  that  the  entire  sacrum  approaches  more  nearly  than 


•  Th«  (lliwtmttono  In  the  ettaploni  on  Corlractcd  PgIvps  liarc  been  propnreil  with  th«i 
groBteat  psff  and  acoHr&TT.  The  liiilf-t-iiiu  illunlmtions  are  exactly  ono  lliinl  nntnral  ki'm, 
TlioM  frpm  specimi'ns  in  mir  pwspftsmn  wnro  tlrRwn  from  photoirraplis  wliich  were  taken 
witli  llic  [wlvU  as  nearly  iis  possHile  in  the  sam*  position — that  is.  wilti  ttie  tip  of  the 
coccrs  Mid  upper  rnBrgin  of  t)ie  Byinph>-sis  ptiltis  on  the  same  hnristontal  level.  Acoonl- 
ingly.  th©  various  iHiiRtrntions  r-an  lu-  ((ccuratoly  oonipnhfl. 

The  itiairrairs  of  the  superior  tilrait  and  the  Mvjnttal  actions  throiiRh  tlio  pelvic 
carity  arc  fine  sixth  nalnrnl  size,  iind  »re  fu.''."iirHt''  to  within  one  miniinclre.  The  farmer 
were  madft  hy  mpans  of  tlio  (^anipra  Willi  Ihr  [wlvi*  h<.-I(t  *[>  lliat  Itir  jitsno  nf  ilssuparior 
strait  was  at  a  riffht  anRlo  to  the  hni-tr^r.  The  latter  were  ma.le  from  tracfngs  of  oasta 
nf  the  [xilvif.-  ravitv  obtained  by  loeans  of  dentat  wax,  which  were  thoo  re'Juced  by  tba 
pantograph. 
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ViK.  .003. 
FioB.  501-608,— Flat  Nok-Bhacihtic  I'XLvia. 

inferior  »ti*ait.  TIil-  degree  of  contraction  is  UBually  not  very  pron minced, 
and  it  is  rare  tu  Hud  thu  oonjugnta  vera  measuriiig  less  than  8  ct;utiinetrea. 
Jn  fact,  whenever  thU  limit  is  paJweH  the  proliahility  that  one  has  to  deal 
with  a  flat  rfiachitic  pelvis  should  always  he  born«  in  mind. 

The  »aerum  docs  not  present  the  characteristic  features  of  rhachitis,  and 
preserves  ita  uonnal  vertical  and  side  to  aide  concavity.  Occasioually  it 
may  appeur  somewhat  more  delicately  shaped  than  usual,  and  be  narrower 
trannvorsely.  Under  such  circumstances  the  transverse  diaraetflrs  of  the 
pelvic  eavity  are  slightly  decreaseifl. 

In  not  a  few  pelvpH  of  this  character  the  line  of  ossification  between 
the  tirst  and  second  sacral  vertebne  is  more  marked  tlian  usnal,  thus  giving 
rise  to  a  so-called  fiecond  or  occossory  prnmontory. 

JEHuhgy. — Fnfortiinfltoly  we  are  not  able  to  make  positive  stalemenis 
as  to  the  cause  of  this  deformity.  By  many  it  is  believed  that  the  approach 
of  the  saemm  to  the  symphysis  results  from  the  carrying  of  heavy  burdens 
npnn  the  bark  or  heafl  during  early  life,  though  such  aii  explanatinn  can- 
not apply  to  all  cases,  especially  in  this  country,  where  it  is  imusual  for 
ffirls  to  carry  heavy  loads.  Tn  other  oases  the  condition  is  attributed  to 
the  fact  that  the  child  was  allowed  to  sit  up  at  too  early  an  age  and  for  too 
long  periods. 
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hand,  after  whicli  the  fingers  are  withdrawn  from  the  vagina  and  the  dis- 
tance between  it  and  the  tip  of  tlie  second  finger  is  measured  (Figs.  490  and 

4tll).  This  measureniynt  gives 
the  diagonal  conjugate,  from 
n'hich  the  true  conjugate  is  c£- 
timatcd  by  deducting  1.5  to  2 
centimetreH,  acronling  to  the 
height  and  iucliuatlon  of  the 
symphysis  pubis. 

In  this  method  the  prob- 
lem consists  in  estimating  the 
length  of  one  side  of  a  trian- 
gle, the  conjugata  vera;  the 
other  two^the  diagonal  con- 
jugate and  the  height  of 
the  symphysis  pubis — being 
knowTi.  Were  we  able  to 
measure  satisfactorily  the  an- 
gle formed  between  the  sym- 
physis and  conjngata  diago- 
nalis,  the  exact  length  of  the 
true  conjugate  could  readily 
be  ascertained  by  the  ordinary 
rules  of  trigonometry;  but 
uufurtunatfly  this  ainnot  be 
done  in  the  living  woman, 
and  for  practical  purposes  it  suffices  to  estimate  the  length  of  the  diagonal 
conjugate  as  just  described,  deducting  1.5  centimetre  from  it  if  the  pubis 
is  low  and  ^Lightly  inclined,  and  '3  centimetres  if  it  is  high  and  has  a 
marked  inclination.  The  rationale  of 
this  is  clearly  shown  in  Figs.  4i)2  and 
493.  The  length  of  the  diagonal  conju- 
gate also  varies  according  to  the  position 
of  the  promontory,  being  longer  when  it 
is  elevated,  and  vtct  rersa  (Fig.  494). 

Since  the  time  of  0.  W.  Stein  (1772). 
numPTOus  instniments  have  been  devised 
by  means  of  which  the  conjugata  vera 
could  be  directly  measured;  but  unfor- 
tunately tlie  majority  of  them,  while  the- 
oretically corrtH't,  are  practically  useless 
on  account  of  the  difficulty  of  their  ap- 
plication. Descriptions  and  illustrations 
of  many  of  these  instruments  are  («  be 
found  in  SInitsch*s  excellent  m<mograph. 
Skutfich,  in  ISA*;,  devised  a  pelvimeter 
by  whicli  Ihn  conjugata  vera  could  he  indirectly  though  accurately  meas- 
ured (Fig.  496).    Uirst  has  more  recently  described  a  simple  device  for  the 
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KlUR   Snurr   with   SxtT»Olt'a    rKLVIMKTKI. 
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same  purpose.  Both  of  these  instruments  give  satisfactory  results  whuu 
properly  used,  but  tlit'ir  employment  is  usually  60  painful  to  the  patient  as 
to  require  the  administrution  oF  an  ana^Kthctit!.  Naturally,  therefore,  they 
are  empioyetl  only  in  those  rare  cases  ia  which  accurate  iufunualion  con- 
cerning'the  length  of  the  conjugata  vera  is  urfjently  called  for. 

Neumann  and  Ehrenfe-^1,  in  IIHJO,  de-scrihed  a  coinplicatpd  instrument 
— the  jjelvujrapfi — hy  lUL-aus  of  which  the  t-out^ur  of  the  ajiierior  and 
posterior  walls  of  the  pelvis  can  be  graphically  outlined,  and  whence  tlie 
exact  length  of  the  vai'ious  an tero- posterior  diameters  can  be  readily  ascer- 
taiued.  This  instrument  ^ivea  excellent  results,  but  is  loo  complicated  for 
use  outside  of  a  weU-re;rulateti  hospital. 

Meamrinfj  the  Transverse  Diameter  of  the  Superior  Strait. — This  diame- 
ter cannot  be  measured  dirtnitly  in  the  living  woman,  and  as  a  rule  for 


F)«.  500. — Mka>dkins  tuk  Diwvasob  Btrwjuui  thk  Tubuu  I«uiiu. 

all  practical  purposes  it  is  necessary  unky  to  palpate  the  linea  tcrminalis 
with  the  examining  fingers,  and  in  tJiis  way  roughly  estiinalc  the  outlines 
of  the  superior  strait.  If,  howi-ver,  \vv  wish  to  h^am  its  pxaet  Kmgth,  it 
can  be  asesriained  indireetly  by  the  einploymeut  of  Skutseh's  instrument. 
Mnisnrini}  the  Diameters  of  the  Pelvic  OuHei. — Occasionally  it  is  desir- 
able to  measure  the  diameters  of  the  pelvic  outlet — the  dislnnces  between 
the  lower  marf^in  of  the  svniphysis  pubis  and  the  tip  of  the  sat-nini,  and 
bctwenn  t}w-  tubcra  iscliii  rt'sptctively.  Brcisky  desiiribcd  a  practical  UK'tli- 
od  of  measuring  t!ic  former.  For  this  purpose  the  woman  having  been 
placed  on  her  side,  one  end  of  the  pelvimeter  is  introduced  into  the  vagina 
and  apjilied  to  the  lower  margin  of  the  symphysis  pubis,  the  other  cud 
being  applied  over  (he  lip  of  the  sacrum  I'Xterunlly.  A  deduction  of  1.5 
centimetre  from  this  measurement  will  give  a  tolerably  accurate  idea  of  the 
antero-posterior  diameter  of  the  inferior  strait. 
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The  distance  between  the  tnbera  ischii  can  b*  approzimatelj  estimated 
by  StrhroeJer*8  nwthod  or  by  a  modification  of  it.  In  the  fonuer  the  tiibera 
ischii  uri'  t-an-'fully  palpated  throuiirh  tht-  skin  and  marks  maiie  with  a  der- 
motogmphic  pencil  on  the  external  surface  at  points  apparently  corre- 
sponding to  their  inner  margins.  The  distance  between  these  is  then 
ineasun'd  with  a  tape-measure.  It  is  often  convenient  to  palpate  tbe  inner 
margins  of  the  ischial  tuberosities  with  the  thumb«^  bo  that  tbe  nails  are 
directly  over  the  points  to  be  measured,  when  an  assistant  ascertains  the 
distance  between  thein  with  Budin's  pelvimeter.  If  precise  information 
is  desired,  it  is  advisable  to  use  the  pelvimeter  described  by  Klien.  By  tJie 
routine  employment  of  this  instrument,  its  inventor  claims  that  contrac- 
tion of  the  inferior  strait  will  be  found  to  be  of  comparatively  frequent 
occurrence. 

Vst  of  X  ^ayj.— After  the  discovery  of  the  Roentgen  ray  and  the  dem- 
ODstration  of  the  various  uaes  to  which  it  might  be  put,  it  was  thought 
possible  that  it  might  also  afford  a  valuable  method  of  inveetigatin^  the 
shape  and  size  of  the  pelvis.  Itudin  and  Vamier,  in  18;»7,  reported  their 
experience  with  it.  and  showed  that,  while  it  often  gave  an  excellent  idea 
of  its  shape,  the  ideas  as  to  size  obtained  by  it  were  erroneous. 

Yanuer  oontinned  to  experiment  with  the  method,  but  alihougli  he 
reported  in  1899  that  he  bad  discovered  a  method  by  which  it  could  be  em- 
pkjed  for  estimating  the  actual  size  of  tbe  pelvis,  no  details  have  as  yet 
been  pablished. 

A  eomprpbeasin  reriev  of  the  literature  upon  the  subject  was  given 
by  Hnllerfacim  in  1898.  Bouchacourt,  in  1900,  devised  a  method  fur  wliicli 
he  claimed  excellent  results.  Up  to  that  time  all  radiographs  of  the  pelvis 
pive  distorted  ideas  in  regard  to  its  dimenaons,  owing  to  the  fact  thai 
the  sacnun  lay  much  nearer  the  sensitive  plate  than  the  symphysiB,  and 
eonseqneotly  the  anterior  portion  of  the  pelvis  was  enlarged  out  of  all  pro- 
portion to  the  posterior.  This  dcfivt  rendered  out  of  the  question  any 
attfinil  to  Qtil^  the  radiograph  for  purposes  of  mensaration.  Boacha- 
eomt  snggMted  that  it  might  be  obviated  by  placing  a  rectangular  nictal 
frame  about  tbe  woman's  hip$.  more  or  less  corTespoodiBg  to  tbe  plane  of 
the  aopcrior  strait^  each  side  of  the  frame  being  marked  by  dentations  1 
ceotisMtrv  apart.  When  the  pictnrr  w«t  taken  ihe$«  woald  also  be  repn>- 
doced,  and  co  coanectiRg  the  comspooding  points  upon  the  foar  sides  of 
tbe  pictnre  a  definite  idea  could  be  obtain^  as  t»  the  diraensioos  of  the 
snpctJM  ftraiu  The  method,  howerer.  »  <pute  complicated,  and  haa  not 
come  into  ganeral  use. 

rhiw'/Sraltsa  tf  CaafrwM  iMm.— TVm-  the  fin^t  classification  of  abaor- 
mal  pelves  we  ire  indebted  to  TVrenter.  who  dntii^niAed  three  gnmpe: 
too  Urge,  too  sroalU  and  too  flat  pelves. 

Ifoct  recent  atteM|)4s  at  dassificntkft  hsTO  been  based  opon  the  dt^itf 
of  the  pelvis,  vilhont  taking  into  eoondeiation  the  vticdogical  factors 
which  lead  to  iU  pndvetloo.  This  nethod  wv  adopted  by  3inchealis.  and 
levhed  its  grratest  perfedioa  in  litxmann's  band.*,  like  former  tbcuv: 
oi^y  realised  its  iaberrnt  defects  and  nirrmt«d  tW  other  meihods  of 
clasfiificatMin  «obU  not  be  enployvd.    iulian,  Bnsch.  and  Siebold  had  pc«- 
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vioualj  recognised  the  necessity  of  taking  into  account  the  a:tiological  fac- 
tors which  are  conct?rned  in  the  production  of  peWic  abnormalities,  but  Uieir 
knowledge  w;is  too  iiieagi-e  to  jujrniit  of  such  a  course. 

It  waa  nut  until  1889  that  8c}iauta  was  able  to  suggest  a  fairly  Katis- 
factory  etiological  classification,  which  soon  obtained  general  acceptance, 
although  it  is  still  far  from  ideal.  Tarnier  and  liudin,  in  their  treatise 
issued  in  lSlt8,  followrd  Hoiiiowhat  similar  lines.  Breug  and  Kolisko  do  not 
consider  that  either  are  perfectly  satisfactory,  and  have  Buggeatcd  a  sub- 
stitute for  them. 

Owing  to  the  fact  that  our  knoM'ledge  of  the  fundamental  factors  im- 
derlying  the  production  of  many  fonuj*  of  abnormal  pelves  is  still  very 
meagre,  and  tiLx-asionally  entii'ely  lacking,  it  is  appannt  that  at  the  present 
time  no  a'tiological  classifieotion  can  he  perfectly  satisfactory,  though  from 
a  practical  point  of  view  the  one  employed  by  Tarnier  and  Budin  would 
seem  Lo  ajjproadi  nion;  nearly  to  it. 

For  convenience  of  reference  we  sliall  give  the  classifications  of  Tarnier 
and  Hudin  an<)  of  Sciiauta  in  parotlel  columns;  but  although  we  shall  gen- 
erally follow  thp  foiTTipr  in  describing  the  several  varieties,  wo  shall  not 
necessarily  adhere  to  (lie  order  in  which  tfie  dlirercnt  groups  are  armnged. 


TahsieR   ASl>   BuDIN's   Ci*1S9IFI CATION' 

I.  Pelvic  Anomaliat  dtis  to  Ejxms  of  MaU 

IfahHittj  nf  Ptlvie  Jlone* : 

(n)  lUiiit-liiltt^  (ii'lviN. 

{b)  Flat,  mm-rliAntiitic  pclrii*. 

(c)  OsleomftUfin  pelvK 


IT.  Annmnlifit   due    ta   Abnormal   Trans- 
mixnCon  ofihe  Body  Weight  tc  J'elvit: 

{a)  LurOosis. 

(i)  Scoliosis. 
(«)  Kyphosis, 


III.  AnomoJiw  renullinff   from    Almorvutl 

Ariicuhtiion  of  the  VerUbrtti  Colutun 

ti'ith  th'  Sitrrum  : 
(a)  Sponitylolistheeis. 
(^>  Spunilylizerae. 

IV.  Anomalies  rrmlling  from  the  Abnor- 

mal Dirrrtion  of  the  Ufneard  and  In- 
ward Foree  ej-^rtrd  by  the  Feitutra  ; 

(a)  UiLilateml  lamonen. 
[&)  Bilaternl  lameness. 
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II.  Palvic  Anomatits  rtmiUing  fmm  Dia^ 

ensf.^  of  thr  PfU'it  Hoi\t»: 
<«}  Rbneliiliu  jieWis. 
(&)  OHtwjiimlricie  |ivlr{s. 
(«)   X«w  gniwth*. 

(d)  Fracliirp. 

(e)  Atrnphy,  oftrien,  iinrl  necrosis. 

IV.  Anomalifx  rtsuliing  from  Ditttases  of 

the.  Superimpated  Hlkeleton  ; 

(a)  Sponilylolisthesis. 

(b)  Kyphosis. 

(c)  Scoltosia. 

(if)  Kyphoseotiosia. 

<f)  Lordosis. 

if)  Auonialics  resulting  from  the  fusion  or 
thv  1a-iL  liimlwr  wild  llio  flret  sacral 
viTli'bni,  (IS  WL'll  as  nf  tlic  first  snersl 
VLTti^hrn  Willi  the  iliuc  bones  (ai«iinl- 
latioD  [iclviii). 

V.  Anomalies  resitlting  from  A  bnormaIiti9$ 

of  the  Subjacent  SkeUton: 

(a)  Coxitis. 

(b)  LuxaticiD  or  the  head  ot  the  femur. 
(e)   Luxniioii  t>f  llie  hends  oT  both  feniorik 

(d)  Unilnlonil  or  bi1nt«ra]  club-foot. 

tfi)  Ab«ftnfie  or  doformity  of  one  or  botli 
lower  extremitieft. 
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The  diBtaace  between  the  tubem  ischii  can  be  approximately  estimated' 

by  Sehroc'derV  meiliod  or  by  a  niodification  of  it.  Tii  the  ffmner  the  tuhera 
ischii  are  Ciirefidly  palpaiw!  through  tin;  skin  aud  marks  made  willi  a  dor- 
niatographic  pencil  tm  the  external  sui-face  at  pointa  apparently  corrc- 
apoudiug  to  their  inner  margins.  The  distance  Iwtween  these  is  theu 
mt-'asured  with  a  tapL'-iiioasiire.  It  Is  often  convfinient  to  pal|>ate  the  luuur 
margins  of  the  itw^hial  tuhemnlties  with  tht:  thumbs,  so  that  the  nails  are 
directly  over  the  points  to  be  measured,  when  an  assistant  oseerlains  tho 
distance  between  them  with  Biidin's  pelvimeter.  If  prociae  infomiation 
is  desired,  it  is  advisable  to  use  the  jjclvimeter  described  by  Klien.  By  the 
routine  eniployimmt  oC  liiia  iustruincnt,  its  inventor  claims  that  contrac- 
li«u  of  the  inferior  strait  will  be  found  to  be  of  comparatively  frequent 
occurrence. 

V«e  iif  X  liayg. — After  the  discovery  of  tlie  Koeiitgen  ray  aud  the  dem- 
onstration of  the-  varioas  uses  to  wliieh  it  might  be  put,  it  M-as  thought 
possible  that  it  might  also  aiford  a  valuable  nietliod  of  investigating  the 
shape  and  size  of  the  pelvis.  Budin  and  Varnier,  in  1897,  rcportfd  their 
exi)erien('e  with  it,  and  nhowe<!  that,  while  it  often  gave  au  excellent  idea 
of  its  shape,  tlie  ideas  as  to  sizu  obtained  by  it  were  erroneous. 

Varnier  continued  to  experiment  with  the  method,  but  although  he 
reported  in  IHSHI  tliat  he  had  dtscovertd  a  method  by  wliich  it  could  be  em- 
ployed for  estimating  the  actual  size  of  the  pelvis,  no  details  have  as  yet 
been  published. 

A  compn^hensive  review  of  the  literature  upon  the  subject  was  given 
by  AfiiUerheim  in  18UK.  Bouchacourt,  in  1900,  devised  a  lucthod  for  which 
lu!  claimed  excclleut  results.  Up  lo  tliut  time  all  radiographs  of  the  pelvis 
gave  distorted  ideas  in  regard  to  its  dimensions,  owing  to  the  fact  that 
the  sacrum  lay  much  nearer  the  spnsitivc  plate  than  the  symphysis,  and 
consequently  the  anterior  portion  of  the  pelvis  was  enlarged  oul  of  all  pro- 
portion to  tlie  posterior.  This  defect  rendered  out  of  the  question  any 
attempt  to  utilize  the  radiograph  for  purposes  of  mensuration.  Boucha- 
court suggested  that  it  might  he  obviated  by  placing  a  rectjingular  metal 
frame  about  (lie  woman's  hips,  more  or  less  corresponding  to  the  plane  of 
the  superior  strait,  each  side  of  the  frame  being  marked  by  dentations  1 
centimetre  apart.  ^V'hen  the  picture  wft.«  taken  these  would  also  be  repro- 
duced, and  on  tionneetlng  the  corresponding  points  up^in  the  four  sifles  of 
the  picture  a  definite  idea  could  be  obtained  as  to  the  dimcnwious  of  the 
superior  strait.  The  method,  however,  is  quite  complicated,  and  has  not 
come  into  general  use. 

Classification  of  Cotitracled  Prhes. — For  the  first  classification  of  abnor- 
mnl  pelves  we  are  indebted  to  Deventer,  who  distinguished  three  groups: 
too  large,  too  small,  and  too  tlat  pelves. 

Most  recent  attempts  at  classification  have  been  based  upon  the  shape 
of  the  pelvis,  without  taking  into  consideration  the  a-tiological  factors 
which  lead  to  its  production.  This  method  was  adopted  by  jrichealis,  and 
reached  its  greatest  perfection  in  Tjitzmann's  liands.  The  former  thor- 
oughly realizctl  its  inherent  defects  and  regreifcd  that  other  methods  of 
classification  could  not  be  employed.    Kilian,  Biusch,  and  Sicbuld  had  pre- 
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vioualy  recognised  the  necessity  of  taking  into  account  the  Etiological  fac- 
tors which  are  concerned  in  the  production  of  pelvic  abnormalities,  but  their 
knowledge  was  too  meagre  to  permit  cf  such  a  coui-sc. 

It  was  not  until  I88'J  that  Schauta  was  able  to  suggest  a  fairly  aaiis- 
faelory  ^etiological  classification,  which  soon  obtained  general  acceptance, 
although  it  is  still  far  from  ideal.  Tarnier  and  Cudin,  in  their  treatise 
issued  in  1B98,  foUowt^d  somewhat  siuiilar  Uinta.  Brcus  and  Kolisko  do  not 
consider  that  either  are  perfectly  satisXactory,  and  have  suggested  a  sub- 
stitutc  for  them. 

Owing  to  the  fact  that  our  knowledge  of  the  fundamental  factors  un- 
derlving  the  j)roduotic>n  of  many  forma  of  ahmtrmal  pelvos  is  Rtill  very 
mtagrt.',  and  OLL-asionally  entirely  lacking',  it  is  apparent  that  at  the  pryscut 
time  no  a?tiohigicaI  classification  can  be  perfectly  satisfactory,  though  from 
a  practical  point  of  view  the  one  employed  by  Taniier  and  Budiu  would 
seem  Lo  appnmt-h  iinirt;  nt'arly  to  it. 

For  convenience  of  rcfi^-rtmce  we  sliall  give  the  class  1 11  cationa  of  Taniier 
and  Hudin  ftn<i  nf  Schauta  in  parallel  columns;  but  although  we  shall  gen- 
erally follow  tin?  former  in  descriln'nf;  the  st'V*'nil  varieties,  we  shall  not 
nwifssarily  adht-rc  to  tlie  onh-r  in  which  the  different  groups  iirc  armugt-d. 


TAK.MBB  A.1D  BudIN'h  ClIWI  PI  CATION 

T.  Pftvie  AnomaJifS  du«  to  Exeem  of  Jffat- 
hahiUty  nf  ftln'e  ItanM : 
ill)  Illiiu-hilio  pelvis. 
(i)  PIrtt,  noit-rhtKsliilic  pi'Wi-i. 
(«)  Oattomnlftptp  pt'lvis. 


II.  Anomalif/i   duf    to    Ahnonnat   Trans- 
miMioH  of  the  Jiodt/  Wetgfii  Ic  Ptlt'is : 
(a)  Lordosis. 
(A)  Scoliosis. 
(e)  Kyphosis. 


III.  An9maJie9   rrtnUing   from    Ahwtrmot 

Articuiaiion  of  the  Vertebral  Column 
mfh  the  Sttrntin  : 

(a)  SponJyloliathesis. 
lb)  SpomlrlijMline. 

IV.  Anomali^  reMuIling  from  the  Abnor- 

mal Direction  of  the  Vpinnrd  and  In- 
ward Ftrre  exerted  by  the  Petnora  : 

(a)  Uitilntcml  latnonesi. 

(b)  BilaternL  lameness. 


ScIUUTI'b  CUSSIPICATIOS 

II.  Pelvic  Aaomaties  rrmiUing  from  /)iV 
entifji  nf  the.  Peleic  Hones  : 
(n)  KlinuliiUu  iK-lvis. 
(b)  Oslwtiiiiilmii*  [lelvH. 
(e)   Npw  g«lwl.h^ 

(d)  Frai'tiirc. 

(«}  Atropliy,  carien,  antl  HMfOBis. 

IV.  Anomrtliex  resuUing  from  DisecutM  of 

the  Superimposed  h'keMon  : 
(a)  Spomlyloliitthefiis. 
lb)  Kyphosis. 

(e)  Scoliosis. 

(cf)  Kyphoscoliosis. 

(e)   Lnnlosis. 

(/}  Annniftjies  resulting  from  tho  fu!>ion  of 
the  lost  liiinlwr  wilh  lh»  lir!>t  sacral 
vurtchni,  i»s  wrll  a»  nt  tliv  first  SHfral 
v^rtpbrn  with  ibc  ilJoo  bones  (usltnl' 
lattnn  pelris). 

V.  Anomatits  rtaitlting  from  AtnorrnaJiliea 

of  the  SuJtjticeni  Skeleton  : 

(a)  Coxitis. 

(b)  Liixatinn  fif  ihc  lieuil  of  the  ferntir. 
(e)    LiiXAtion  uf  IIk^  hruls  vt  belli  feutora. 
(J)  Utiilntoral  or  biUitoral  nluh-foot. 

(«)  Abflenoe  or  deformity  of  one  or  both 
lower  oxireinilies. 
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2.  Gtneratty  Coniraded,  Flat  HhachUic  Pelvis. — It  is  in  this  variety  of 
pelvis  that  marked  tlcgrets  of  contraction  are  often  encountered,  tlie  con- 
jugata  vpra  soinctinirn  being^  reduced  to  3  or  -i  centinictres.  This  pelvia 
comrsiHjuds  closely  to  tlie  ordinary  flat  rliacliitic  type,  except  tliat  the 
ehorloning  applies  to  all  its  dtanictcrs  instoad  of  being  limited  to  ti^ 
conjii^rata  vera.  ^| 

The  decrease  in  size  ia  particularly  marked  in  the  sacrum,  which  may 
IjruHcut  a  considerable  diniinuliou  in  its  transverse  nieasttrcmcnte.  The 
small  size  of  the  pelvis  in  sneh  cases  may  be  due  cither  to  atrophic  changes 
in  the  hones  resulting  fnnn  th*;  rhachitis  ilwdf  or  to  a  primarily  small  pelvis 
that  has  become  ulfcctcd  witli  the  disease. 


Fig.  515. 
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Tig.  51 «. 

Ftf.  Sir. 

Flos.  818-41'!'. — QKmAi.i.T  CoMnumn,  Flat  BirAciimo  P«lt». 

3.  OeneraUtj  Equally  Contracted  Hhachilic  Pelvis. — This  variety  was  first 
described  by  Michealia,  and  according  to  most  anlliors  is  observed  but 
rarely.  Muller,  however,  considers  that  not  a  few  cases  which  were  pre- 
viously described  as  instances  of  simple,  generally  contracted  (justo-minor) 
pelvis,  belong  under  this  category,  and  my  own  experience,  particularly^^ 
the  negro  rare,  has  tended  to  confinn  his  observations.  ^| 

According  to  IJtzmann,  this  type  difTcrs  from  the  justo-minor  pelvis 
in  its  ungainly  and  angular  appearance,  and  in,  the  marked  prominence  of 
the  pubic  crests.    The  superior  strait  appears  to  be  equally  shortened  in  all 


ym.  fiai— I'liRriiii  iiBTKtmALaoic  Pki-vim  (KmavIo). 


degrees  of  contraction.     lu  8iit;h  cases,  as  the  name  impliee,  the  pelvis 
reBembles  one  defonned  by  osteomalucia,  the  aticrum  auci  latoml  wnlls  ap- 
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2.  Generally  Cuntraclf^^  Flat  Rhachilxc  PehtH. — Tt  IR  in  this  nrU 
pelvis  Umt  murkcd  degrees  of  contraction  aro  ofteu  cncouutereJ,  Uio  con 
jiigata  vera  Bometimed  being  redueod  to  3  or  i  contimetrt's.  Tliis  pvlvi 
eorresjwnds  closely  to  the  oniinar)-  flat  rhiichitic  type,  except  that  tin 
iihortc-nin{^  applies  to  all  its  diameters  instead  of  being  limited  to  thi 
coujugata  vera. 

The  decrease  in  size  is  particularly  marked  in  the  sacram,  which  ma; 
preiiipnt  a  oonsiderable  diniiniilion  in  it**  tnin»ivt'rBe  meiwnrciiU'Tits.  TIk 
Hiriall  Fize  of  llie  pelvis  in  midi  i-ini's  may  be  due  eiUn-r  In  ulrojihic  rliaiigi-: 
in  the  bones  resulting  from  ttie  rlmehiti^  it:^lf  or  to  a  primarily  small  pclvii 
that  has  become  affected  with  the  diseaac. 


Ttn.  BI5-fil7.— OnrzKALLT  Cojm** 

3.  QtneraUtj  EqnalUj  Contracted  Khach 
described  by  MicLcalis,  and  according 
rarely.    Miiller,  however,  considers  that 
viously  described  as  instances  of  simple,  gen' 
pelria,  belong  under  thi?  category,  and  my  \ 
the  negro  race,  haa  tended  to  confirm  his  ol*-;' 

According  to  Litzmann.  this  type  differ 
in  ita  ungainly  and  angular  appearance,  auil  in  i 
the  puhic  creel*.    Tlie  superior  strait  appears  to  I 


proaching  one  anuUier  so  aa  to  give  rise  to  a  very  email  triangular  supe- 
rior strait,  the  contractioQ  also  extending  to  other  portions  of  the  pelvic 
cavity. 

This  form  of  pelvis  ft'as  first  JescribeJ  hy  Sniellie,  who  gave  an  illus- 
tration {*{  it  i-n  his  anatomical  plates,  ^urc  particular  attention  was 
directed  to  it  by  Stoin,  and  especially  by  Nacgclc.  It  is  not  of  frequent 
occurrence,  thoiijrh  Fatibender  in  1«7S  was  able  to  collect  40  cases  from  the 
literature,  not  a  few  of  which  occurretl  in  young  children. 

Mode  nf  Production  of  Deformity  in  lihackitic  Pelves. — We  have  already 
considered  the  part  played  in  the  transformation  of  the  fa?tal  into  the  adult 
pelvis  by  the  action  of  the  body  weight  and  tbe  iipwanl  and  inward  U>ree 
exerted  by  \\w-  femora.  AbnorrnalitJus  and  variatiuua  in  the  mode  of  action 
of  these  furLis  also  SL-rvf  to  explain  the  way  in  which  most  of  the  character- 
istic rhnchitic  deformitit^s  are  prodiice<l. 

These  views  wore  dev«loiipcT  in  great  part  by  Litzmann,  and  have  ob- 
tained almost  general  aceeptauce,  although  Fehling,  Frcund,  Kehrer,  and 
others  take  exception  to  thera. 

Tn  the  acute  stages  of  rhachitis  the  young  child  is  unable  to  walk,  and 
spends  its  time  in  a  sitting  or  reclining  position,  in  which  the  upward  and 


>'i«.  bi-t.  rig.  S28. 
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(Scbrocdcr). 

inward  force  exerted  by  the  femora  is  in  abeyance.  Conscquenlly,  when 
it  sits  up,  the  body  weight  is  the  only  force  which  comes  into  play,  and  on 
being  transmitted  from  the  vertebnil  column  to  the  saenim,  it  is  resolved 
into  two  forces — one  directed  downward  and  the  other  forward.  As  a 
result,  the  sacrum  rotates  about  its  transverse  axis,  the  promontory  being 
pri'-wed  forwartl  and  downward,  while  the  remainder  of  the  bone  moves 
in  the  opposite  direction  and  t^nds  to  assume  a  more  or  less  horizontal 
position.  The  extreme  upward  ilislocalion  of  its  lower  end  is  resisted  by 
the  traction  exerted  upon  it  and  the  coccyx  by  the  strong  sacro-sciatic 
ligaments,  and  consequently  the  softened  hone  becomes  sharply  flexed  at 
its  lower  portion,  whereby  its  vertical  concavity  is  arrentuated.  At  the 
same  time,  owing  to  the  softened  condition  of  the  sacrum  and  the  imper- 
fect union  between  the  bodies  and  alip  of  its  vertebne.  tlie  former  are 
pushed  out  beyond  the  latter,  thus  converting  its  normal  lateral  concavity 
into  a  convexity. 
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As  the  promontory  la  dispkced  fonA'arJ  and  downward  under  the  influ- 
ence of  the  body  weight,  the  posterior  surface  of  the  sacrum  recedes  from 
the  BUperior  posterior  opines  of  (he  ilium,  thus  Bubjecting  the  strong  iUo- 
sacral  ligameulH  to  marked  tension.  As  a  result  the  spinei4  are  tirawn 
nearer  to  the  middle  Hue,  while  at  the  same  time  the  anterior  portions  of 
the  iliac  bones  flare  out,  thus  accountinj^  for  the  changed  position  of  the 
anterior  suj^erior  tipines.  This  movement  is  resisted  by  the  cohesive  force 
exerted  by  the  anterior  pelvic  wall,  and  as  a  consequence  the  softened 
bones  btud  just  in  front  of  the  sacro-ilioc  synchondrosis,  so  that  the  ilio- 
ppctinenl  line  on  pither  side,  instead  of  following  a  gentle  curve,  becomes 
sharply  bent  at  that  point 

Coinuident  with  these  changes,  the  positions  of  tlie  acctabula  become 
altered,  being  situated  npon  the  anterior,  instead  of  upon  the  lateral  walls 
of  the  pelvis.  As  a  result,  when  the  child  begins  to  walk  the  forces  exerted 
by  the  femora  also  add  tn  the  flattoiiing  of  the  superinr  strait.  On  the 
other  hand,  owing  to  the  jirevious  uon-use  of  iho  Iowlt  extremities,  these 
last  forces  have  not  been  called  into  play  early  enough  to  counteract  the 
widening  of  the  pelvis  as  a  result  of  prolongeil  sitting,  and  consequently 
the  ischial  tuberosities  become  flared  out. 

The  same  factors  arc  concerned  in  the  production  of  the  generally  con- 
tracted rhachitic  pelvis,  its  small  size  being  due  cither  to  atrophy  following 
the  rhachitis,  or  to  the  efl'ect  of  the  disease  upon  a  pelvis  already  abnor- 
mally small. 

The  pspudo-osteomalacic  form  results  when  the  rliachitic  softening  of 
the  bones  is  very  marked  and  the  child  persists  in  walking.  Under  such 
circumstimcea  not  only  are  the  characteristic  changes  in  the  sacrum  and 
iliac  crests  produced,  but  at  the  same  time  the  anterior  and  lateral  por- 
tions of  the  pelvis  are  pushed  in  towards  the  sacrum,  the  pelvic  cavity  be- 
coming almost  obliterated. 

As  has  already  been  said,  thest?  views  have  not  been  universally  accepted, 
Fehling  believing  that  the  characteristic  form  of  the  pelvis  may  result 
in  titero,  before  these  factors  can  come  into  play.  In  not  a  few  cases  of 
fcetal  pnlvic  defonnity  the  embryo  has  sutTered  from  so-called  fn-tal  rhachi- 
tis. which  has  bcpn  designntcd  as  achondrvjiltatra  and  chvndroilijstraphia 
fo'talis  by  Porak  and  Kaufmann  respectively,  both  of  whom,  however,  have 
shown  that  it  differs  radicnlly  from  rhachitis.  They  agree,  therefore,  that 
deforiiiitit's  resulting  from  this  process  cannot  he  compared  with  those 
resulting  from  true  rhachitis  (Fig.  544). 

Frennd  has  attempted  to  sliow  that  in  view  of  the  peculiar  nature  of 
the  sacro-iliao  joints  the  sacrum  cannot  rotate  about  \is  transverse  axis. 
His  description  of  these  strurtiires,  however,  appears  to  have  biwn  based 
in  great  part  upon  conditions  observed  in  adult  life,  and  he  seems  to  have 
lost  sight  of  the  fact  that  articular  surfaces  in  early  life  arc  almost  entirely 
cartilaginous,  and  thus  readily  permit  of  motion  in  any  direction. 

TCf'hrpr  believes  that  the  action  of  rrrtnin  groups  of  musrles  playa  a 
most  Important  part  in  the  production  of  abnormal  pelves.  No  doubt  this 
is  true  to  a  certain  extent,  but  it  is  hardly  probable  that  it  is  the  only 
factor  concerned. 

I  ll 
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Di<ujnosis  of  HhachHic  Pelves. — Important  information  as  to  th 
of  rhafhitia  may  be  elicitiMl  by  the  insiK'Ction  and  examination  of  t 
when  c'haniclfristic  ileforniities  may  be  noted  about  thu  heaiJ,  vcrLebral  col- 
umn, and  lower  extremities.    In  not  a  few  caacs,  the  thickened  epiphyses 
at  the  costal  inar<^iQs — the  so-called  rhacliitic  rosary — may  also  serve  to 
attention  to  the  existence  of  the  ilisease. 

A  decidedly  pendulous  iibdoinen  in  pi-i:ui parous  women  is  always  sug- 
gestive of  marked  disproportion  between  the  size  of  the  head  and  the  pel' 
and  should  always  eugirest  a  search  for  rhachitic  cbunges. 

The  age  at  which  the  patient  first  learned  to  walk  is  also  of  oonaidef* 
able  importaiiee.  as  it  is  well  known  that  ehildren  PuiTtring  from  rhaebitia 
arc  usually  bnckwiird  in  this  respect.    Again,  when  the  disease  appears 
the  first  year  of  life,  the  child  aisually  ceases  to  walk  during  its  acute  st 
and  has  to  learn  again  at  a  later  period. 

Aeeurate  infonuation  eoncerninj;  the  [K.*lvis.  however,  can  be  obtain 
only  by  peJvimeli^.    On  external  mensuration  the  distances  between  the 
spines  and  crests  of  the  ilium  no  longer  show  their  normal  relations,  tb^| 
former  appi-naching  and  not  infrequently  exceeding  the  latter  in  IciigtW^ 
Xorniully.  tliLre  is  a  diffrrcnee  of  2.5  to  3  centimetres  between  the  two.  and 
whenever  this  becomes  reduced  to  1  eentimetro  or  less,  rhachitis  should  be 
suspected.    The  distance  between  the  troehanten*  will  be  norninl  or  not^- 
according  as  one  has  to  deal  with  a  flat  or  generally  contracted  rhaehit^l 
pelvis.    Haudeloeque's  difln)eter  is  always  considerably  shortened.    At  the 
same  time  Michealis's  phoinl>oid  loses  it«  regular  outlines,  and  in  marked_ 
cases,  owing  to  the  sinking  downward  and  forward  of  the  sacrum,  becor 
converted  into  a  triangular  area. 

Still  more  definite  information  may  bo  gained  by  internal  pelvimeti 
Tile  diagonal  conjugiite  is  always  shortenwl.  The  anterior  surface  of  the 
snenim  is  much  more  readily  accessible  to  the  examining  fingers,  an<i  on 
carefid  palpation  its  nppcr  portion  is  found  to  be  flatter  than  usual,  while  it« 
lower  porticm  is  sharply  bent  fnnrartl.  Moreover,  owing  to  the  prominence 
of  the  vertebral  bodies,  the  sacrum  is  found  to  be  convex  from  side  to  side, 
instead  of  concave,  as  noruudly.  At  the  same  time  the  pelvic  outlet 
pears  to  he  widened. 

The  flat  rhachitic  pelvis  is  ordinarily  diagnosed  when  the  transvei 
external  measurements  show  but  slight  diminution,  whereas  in  the  Kenerall  ~ 
conlraete*!  vdriety  they  measure  considerably  less  than  norma!.  The  gen- 
erally and  equally  contracted  vftncty  is  rarely  diagnosci.1  during  life,  while 
the  characteristic  deformity  of  the  pseudo-osteomalaric  form  will  be  recog- 
nised on  jntenial  exiiniinatiou,  and  the  decision  ss  to  whether  it  is  clue  to 
rhachitis  or  nsti-nmnlacia  will  be  determined  bv  the  history'  of  the  patient. 

Osteomalacic  Pelves. — Inasmuch  as  osteomalacia  gives  rise  to  the  most 
marked  pelvic  deformities  with  which  we  are  familiar,  it  was  only  natural 
that  the  attention  of  obstetricians  should  have  Iwcn  directed  to  it  at  an  early 
date.  Cooper  performed  Osnrean  section  for  this  condition  in  1768,  but 
for  the  main  pioneer  work  wp  are  indebted  to  Stein.  Kilian.  and  Litzmann. 

J^^ature  nnil  riiniral  Uislonf  nf  Oxiponwhria. — Osteomalacia,  lialistei 
sis,  nmllities  ossium  or  malacosteon  disease,  is  a  chronic  inflammalorj' 
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ease  of  the  bones,  which  become  soft,  yielding,  and  occasionaUy  brittle,  and 
consequently  undorfjo  marked  changes  in  shape  as  the  result  of  the  action 
of  the  various  mechanical  forces  to  wliich  they  are  subjected. 

The  (liaeaae  is  one  of  adult  life,  and  is  very  rarely  met  with  in  children. 
It  oc'u-urs  far  more  frequently  in  women  tlian  in  men,  especnally  during 
pregnancy  or  the  puerperium,  Litzmann,  in  W*M,  collected  131  cases  from 
tiie  literature,  85  of  whidi  were  in  pregnant  or  puerperal  women,  35  in 
non-pn!gnant  women,  and  11  in  ini?n.  Since  that  timp  the  number  of  cases 
in  women  has  markedly  increased,  whereas  in  1900  llahu  was  able  to  add 
only  31  additional  instances  in  males. 

The  disease  iriay  occur  in  any  part  of  the  world,  but  is  especially  fre- 
quent, and  may  even  be  said  to  be  endemic,  in  certain  localities,  natal>ly 
in  the  Khine  Valley,  the  ErgoEz  Valley  in  Switzurland,  the  Olona  Valley 
and  Calabria  in  Italy,  and  in  the  city  of  Vienna,  It  is  very  rarely  ob- 
gprvt'd  in  this  country,  England,  or  FraucR,  T^ock  having  been  able  to  collect 
only  10  caaes  in  Ameriea  up  to  1896.  Taruier,  in  his  large  experiiincc,  en- 
countered only  3  cases  in  Paris,  Hirst  saw  3  in  Philadelphia,  and  up  to  the 
present  time  3  have  come  under  my  observalion  in  Baltimore. 

As  yet  no  satis  factory  explanation  for  its  enik'niic  occurrence  has  been 
adduced,  but  it  seems  to  be  intimately  connected  with  unsnnitai^  surround- 
ings and  inferior  food.  This  was  strikingly  ilhiBtrated  by  the  experience 
of  Winckel,  Sr.,  in  Gimimwrshacb  in  Germany,  and  of  Hoebecke  in  Sotte- 
gcm  in  Holland.  The  former  performed  13  and  the  latter  H  C'scsarean 
sections  upon  osteomalacic  patients  prior  to  18J0.  Since  that  time  improve- 
ment in  the  hygienic  conditions  of  both  villages,  together  with  niore  hpalthy 
occupation  for  their  inhabitants,  lias  led  to  an  almost  total  disjippearance 
of  the  disease. 

Ostponmlacia  may  alTeet  any  portion  of  the  skeleton,  but  seems  to 
select  more  particularly  the  pelvis,  vcrtebr.c,  and  ribs.  The  fresh  bones 
are  yellowish  or  yellowish-brown  in  appearance,  and  very  soft  and  brittle. 
In  advanced  cases  their  consistence  is  that  of  leather  or  wax,  so  that  they 
can  readily  be  cut  with  a  knife.  In  the  later  sljiges  of  the  disea.«c  the 
spongy  boncfl  pifSL-nt  a  markedly  areolatcd  appcai-ance  on  section,  and  in 
some  instances  are  so  rarefied  that  only  the  outer  layers  remain  intact.  At 
the  sjime  time  they  become  much  lighter,  the  specific  gravity  being  fre- 
quently reduced  by  one  half. 

Under  the  microscope  the  marrow  spaces  are  found  to  be  greatly  en- 
larged, and  there  is  a  marked  increase  in  vascularity.  The  most  important 
change,  however,  consists  in  the  substitution  of  osteoid  tissue  in  place  of 
the  true  bone  surrounding  the  Ilavorsian  canals. 

All  nf  the  earlier  writers  upon  the  siibject  considered  that  the  changes 
in  the  bono  resultcrl  from  drcaloificatinn,  which  was  clue  to  the  presence  of 
lactic  or  a  rekted  acid  in  the  circulating  blood.  But  after  the  correctness 
of  this  view  had  been  denied  by  Virchow  in  IS.'iS.  the  writers  npon  the 
subject  have  been  divided  into  two  camps:  the  one  claiming  tliat  the  essen- 
tial fpattire  of  the  disease  is  decalcificalion,  and  the  other,  n  disturbance  in 
the  relation  between  resorption  and  deposition,  by  which  osteoid  instead 
of  osseous  tissue  is  formed.  Full  details  of  this  discussion  are  to  be  found 
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The  history  of  osteomalacic  patients  is  usiially  of  this  character:  The 
u'omau  lias  liad  one  or  more  nontial  labours.  During  the  ucixt  pregnancy 
8ho  coiiiplaiua  of  muscular  sjmptoinfi  and  rheumatoid  pains,  and  greater 
dirtieulty  is  experienced  at  the  time  of  labour.  The  same  symptoms  recur 
with  added  intensity  in  the  succeeding  pregnancy,  and  the  labour  is  still 
more  dillieult,  probatjly  retjuiring  crauiotouiy.  In,  the  succeciling  preg- 
nancy the  rhe\atiiatoid  pains  become  so  intense  and  locomotion  is  inter- 
fered with  to  snch  an  extent  that  for  the  last  months  the  patient  is  obliged 
to  takfi  to  her  bed.  Tliis  labour  also  generally  requires  craniotomy  or 
Cii'sareaii  sceLion.  After  its  termination  the  pains  disappear,  and  when 
the  patient  is  able  to  get  about  again  she  notices  that  she  has  become  some 
inches  shorter  than  previously,  the  diminution  in  stature  being  sometimes 
associated  with  kyphotic  changes  in  the  vertebral  column. 

To  sum  up,  a  history  of  rheumatoid  pains  and  diflicult  locomotion  re- 
quiring rest  in  bed  during  pregnancy,  associated  with  a  decrease  in  height, 
is  almost  pathognomonic  of  osteomalacia. 

Chaiufps  in  ihe  Shape  of  the  rehis. — The  extent  of  the  deformity  result- 
ing from  osteomalacia  depends  entirely  upon  the  degree  of  softening  which 
the  various  pelvic  bones  have  undergone.  According  to  Kchrer,  in  the 
early  stages  of  the  disea^te  the  pelvis  is  simply  tlattened  as  the  result  of 
the  forcing  downward  and  forward  of  the  proraontary  of  the  sacrum.  At 
tlie  same  time  the  bodies  of  the  vertebne  are  pushed  out  and  beyond  the  alfie, 
arul  ils  lower  extremity  hecnnies  Ttiarkeilly  <;u]-ved  inward,  the  changes  being 
usually  much  more  pronounced  than  in  the  rhachJtic  pelvis. 

In  the  later  stages  of  the  disease,  when  the  bones  have  become  very 
soft,  the  pelvis  takes  on  a  characteristic  compressed  appearance.  The  body 
weight  presses  lh<!  promontory  still  further  downward  and  forward,  while 
the  upwaifl  and  inward  foi-ees  exerted  by  the  femora  push  the  lateral  walls 
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of  the  pelvis  inward,  until  in  very  marked  cases  the  superior  strait  becomes 
almost  entirely  obliterated.  At  the  same  time  the  ischio-pubic  rami  are 
a[>proximatcd,  and  the  pubic  arch  is  converted  into  a  narrow  slit  into  which 
it  is  sometimes  impossible  to  insinuate  the  fingers.    The  pubic  rami  are 
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pu«liecl  markedly  forward,  giving  rise  to  a  beak-like  protuberance  upon  Uie 
anterior  wnll  of  the  pelvis.  Coincident  with  these  chnn^'e-s,  lliere  is  a 
markeii  (limimition  in  the  bizh  of  the  iwlvic  cavity  and  of  the  inferior  strait, 
though  in  not  a  few  cases,  owing  to  constant  silting  upon  the  softened 
bones,  the  tnbera  ischii  are  considerably  llnred  out.  In  aflvaneed  cases  the 
pelvis  is  very  much  defonned,  and  may  present  any  one  of  an  almost  infinite 
variety  of  bizarre  shapes. 

JJiagnosia. — The  diagnosis  is  readily  made,  as  careful  inquiry  will  usu- 
ally elicit  the  characteristic  clinical  history  of  the  disease;  while  examina- 
tion of  the  peU-is  will  bIiow  that  it  is  niark(Mlly  eoiiipressed  in  all  directions, 
and  the  patlio;;noitmuic  thangcs  in  the  pubic  arch  can  liurdly  escape  detec- 
tion. Indeed,  the  only  form  of  pelvis  with  which  it  might  bo  confounded. 
is  tlie  very  rare  transversely  contracted  Robert  jielvis,  but  the  absence  of 
the  cliaracteriatic  clinical  history  and  the  lack  of  Antero-posterior  shorten- 
ing in  the  latter  will  usually  enable  one  to  differentiate  between  them. 
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EFFECT   UPON    THE   COURSE   OF    PREGNANCY  AND   THE 
MECHANISM   OF   LABOUR-TREATMENT 

Marked  degrecR  nf  iK^tvio  dtformity  l'xltI  a  prunoLuct-J  iufluencti  upon 
tlie  course  of  pro^raancy  as  well  as  upon  the  mechanism  of  labour.  Indt-cd, 
to  be  unaccomimnicd  by  more  or  less  untoward  effects  the  coniraction  must 
be  minimnl. 

Effect  of  Contracted  Pelves  upon  the  Coune  of  Pregnancy. — The  Posi- 
iion  nf  the  Uterus. — In  the  early  months  of  pre^ancy  a  minor  grade  of 
pelvic  malformation  may  exert  little  or  no  influence  upon  the  jKwition  of 
the  uteru!?,  but  when  present  in  any  marked  cle^ee  it  may  inUfrfero  with 
the  normal  rising  up  uf  that  organ,  particularly  if  the  promontory  of  the 
sacrum  projects  so  far  into  the  superior  strait  as  markedly  to  overhang  the 
pelvic  cavity.  In  Huch  cases  the  fundus  impinges  upon  the  anterior  anr- 
face  of  the  sacrum,  and  aa  the  uterus  increases  in  sizti  it  assumeB  a  position 
of  more  or  less  pronounced  retroflexion,  which  later  may  give  rise  to 
eharocteristic  sip-mptoms  of  incJirceration. 

When  the  deformity  is  yufiicic^nt  to  intorfero  with  the  descent  of  llie 
presenting  part  into  the  pelvis,  marked  abnormalities  in  the  position  of 
the  uterus  are  obsen-erl  in  the  later  months  of  pregnancy.  Under  such  cir- 
cumstances, partii'ularly  In  primipane,  the  fundus  occupiep  a  higher  posi- 
tion than  usual,  and  serious  rcspiratorj'  and  circulatory  disLurbancea  often 
result.  At  the  same  time,  owing  to  the  fact  that  the  lower  portion  of  the 
utcnis  is  not  fixed  by  the  engaged  head,  the  entire  organ  is  nmch  more 
freely  movable  than  usual. 

More  important,  however,  la  the  sharply  antcficxed  position  which  the 
uterus  assumes  as  a  consequence  of  serious  disproportion  in  size  hctweon  the 
head  and  the  pelvis.  This  is  emphasized  more  particularly  in  small  women 
stiffcring  from  marked  lumbar  lordosis,  in  wboni  the  capacity  of  the  abdo- 
men is  so  greatly  diminished  that  the  growing  uterus  seeks  to  gain  room 
by  pushing  forward  the  anterior  alxlominal  walls.  The  presence  of  a  ptndu' 
lous  ahdointn  is  a  sign  of  considerable  importance  in  primijtarons  women, 
and  should  always  cause  one  to  suspect  the  existence  of  marked  pelvic  de- 
formity. The  converse,  however,  by  no  means  always  holds  good,  and  its 
616 
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absence  does  not  necessarily  indicate  that  no  disproportion  exists.  More- 
over, a  pendulous  abdomen  is  often  obt«*i-ved  in  multiparous  women,  and 
may  have  no  great  eig^niiicance,  being  generally  due  in  a  htHs  of  tonielly  of 
the  uterine  aai(  abdMEuIuul  walU  a^  a  result  of  previous  pregnancies. 

I'osidvn  and  i'rejfeniation  of  Fmius. — A  contracted  pelvis  plays  an  impor- 
tant part  in  the  production  of  abnormal  prewntations.  In  prirniparoua 
women,  when  the  pelvis  is  normal,  the  presenting  part,  as  a  rule,  descends 
into  the  pelvic  cavity  during  the  last  six  weeks  of  pregnancy;  but  when  the 
superior  strait  is  considerably  contracted  this  does  not  occur  until  after 
the  onset  of  labour,  and  someLimKS  not  at  all.  Vertex  presentations  still 
predominate;  but  since  the  head  floats  freely  above  the  superior  strait,  or 
rests  upon  one  of  the  iliac  fosss,  very  sliglit  influences  may  cause  the  ftetus 
to  asHUine  other  positions.  According  to  Michetilis,  vertex  presentations 
are  rarer  by  10  per  cent  in  contracted  than  in  normal  pelves;  while  face, 
breech,  and  transverse  pre-sentations  occur  'I  or  3  times,  and  prolapse  of  the 
cord  and  the  extremities  4  to  ()  times  niorn  frequently. 

Abnormal  presentations  increase  in  frequency  with  the  degree  of  con- 
traction>  as  ia  shown  by  the  folion'ing  figures  of  Michcalis,  Litzmann,  and 
Schwartz: 

Conjiigata  vera  9.5  —  8,5  cm.,  93.])(  vertex  pre«entations. 
"     8.4-7.5    "     H^.flii      " 
*•  "    7.4cui.orle8S,84.7:i      " 

Tamicr,  in  1,030  caaea  of  labour  complicated  by  contracted  pelves,  ob- 
Berved  HS2  vertex  (Br».I3  per  cent  instead  of  !>H  per  cent),  \i  breech  (7  per 
cent  instead  of  3  per  cent),  32  face  (3  per  cent  instead  of  0.6  per  cent),  and 
44  transverse  presentations  (i.2  per  cent  instead  of  ()..'5  per  cent). 

As  has  been  seen,  nlmnrnml  presentations  occur  more  frequently  in 
multipantus  than  in  priniiparoua  women  even  under  favouralile  conditions, 
and,  as  miglit  be  expected,  they  become  still  more  common  when  the  pelvis 
is  eontracteil.  Thus,  Scbanta  estimated  that  they  are  3  timea  more  fre- 
quent In  the  fifth  than  in  the  first  pregnancy. 

Face  and  transverse  presentations  possess  a  peculiar  significance  in 
primiparous  women,  and  their  occurrence  is  nearly  always  associated  with 
marked  disproportion  between  the  aixe  of  the  head  and  the  pelvis,  so  that 
whenever  either  variety  is  encountered  one  can  feel  certain  that  the  head 
is  abnormally  large  or  the  pehis  abnormally  small. 

iSiM  of  Fatlits. — r^  Torre,  Pinanl,  and  otliers  liave  stated  that  tlie  chil- 
dren nf  women  with  abnormal  pelves  u.«ually  attain  a  larger  size  than  usual. 
Pinard  attributes  this  to  the  fact  that  in  such  cases  the  head  docs  not  be- 
come engaged  during  the  last  few  weeks  of  pregnancy,  and  therefore  cJinnot 
press  upon  the  lower  uterine  segment,  thus  doing  away  with  one  of  the 
factors  predisposing  to  the  premature  termination  of  pregnancy.  Wilcke, 
after  careful  study,  has  concluded  thot  such  is  not  the  case,  and  that  the 
children,  under  such  circumstances,  are  generally  slightly  smaller  than 
usual.  This  is  particularly  the  case  when  the  pelvis  is  generally  contracted, 
as  such  women  are  usually  under-sized  and  would  naturally  give  birth  to 
smaller  children  than  would  larger  and  better  formed  individuals. 
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Mechanism  of  Labour  in  Simple  Flat  and  Plat  Bhachitic  Pelves. — The 

poBsibitity  of  the  occurrcuce  ui  spunlaneous  labour  in  flat  pelves  dependa 
primMrily  upon  the  degree  of  coutractton,  and,  when  this  is  not  excessive, 
upon  the  following  additional  factors:  the  size,  compreftsibility,  aud  malle- 
ability of  the  ftnUl  hfa<l,  iiud  the  <-haracter  of  tlif  expulsive  foa^eft.  The 
measuremenlH  of  the  pelvis  tan  be  estimated  with  tolerable  aeenracy,  but 
there  are  no  satisfactory  methods  of  detenniiiin;:;;  in  advance  the  size  and 
other  properties  of  the  lu'-ad.  an<l  not  until  hihuur  has  eonie  uu  can  one  tell 
at  all  approximately  wliat  the  uterus  can  do. 

In  i>ur  287  eases  of  labour  in  contracted  pelvea,  Bpontaneoiia  delivery 
occurred  in  19I>  (71.58  per  cent),  and  became  leas  frequent  the  more  maiked 
the  pelvic  defonnily.     Thus,  when  the  conjugala  vera  meaiiurcd 

10  —  0  cm.,  ttpf^intAncous  delivery  oocnrred  in  11.26%. 
8.0-8  ■■  "  •'  *■  QIM%. 

7.0-7  ■  "  '•  "         aa-i*. 

6.y  cm.  or  l««,     "  "  "  noDO. 

Even  when  the  child  in  born  spontaneously  and  without  any  undue  delay, 
certain  characteristic  ah  normalities  can  he  observed  iu  the  mechanism  of 
labour  by  wlueh  the  experienced  obstetrician  is  enabled  to  diagnose  the 
presence  of  a  Hat  pelvis  without  resorting  to  pelvimetry. 

iTiasmuch  as  in  the  varieties  of  pelves  under  consideration,  the  contrac- 
tion ia  practically  liuiited  to  Ike  anterior  posterior  diameter  of  the  superior 
strait,  while  the  transverse  diameter  remains  unchanged,  or  may  even  be 
slightly  enlarged,  it  is  evident  that  the  obstacle  to  the  passage  of  the  child's 
head  is  oiTered  by  the  shoi-tened  conjugata  vera;  and  when  this  measures 
less  than  9  or  n.-'i  centimetres  it  becomes  out  of  the  question  for  the  bipari- 
etal  diameter  of  the  head  to  pass  through  it,  unUws  it  undergoes  some  dimi- 
uuttou  iu  size.  Accordingly,  wheu  engagement  occurs,  the  head  slips  to 
one  side  so  as  to  bring  the  shorter  bitemporal  diameter  in  relation  with  the 
conjiigata  vera.  An  a  result,  the  long  arm  of  the  head  lever  becomes  dis- 
placed to  the  side  of  the  occiput,  so  that  the  anterior  portion  of  the  head 
descends  under  the  influence  of  the  uterine  contractions,  while  the  occipital 
portion  rises  up.  Under  these  conditions  the  large  fontanelle  is  found  to  be 
readily  accessible  to  the  examining  finger  on  one  side  of  t!ie  pelvis,  while 
the  small  fontanelle  is  reached  with  some  difficulty  on  the  other.  At  tlxe 
same  time,  owing  to  the  fact  that  the  transverse  diameter  of  the  superior 
strait  is  not  shortened,  the  head  tends  to  accommodate  it.self  to  it,  so  that 
its  long  axis,  as  indicated  by  the  sagittal  suture,  comes  to  lie  transversely. 

More  characteristic  still  is  the  abnormal  attitude  which  the  head  as- 
gunius  when  the  disproportion  between  it  and  the  pelvis  is  at  all  marked, 
80  that  we  have  what  is  known  as  an  anterior  parietal  prexenlalion.  In  this 
the  presenting  part,  which  is  the  anterior  parietal  bone,  occupies  the  supe- 
rior strait  in  such  a  manner  that  the  sagittal  suture  lies  just  in  front  of  the 
promontory.  Under  such  eireumstancea  the  anterior  shonlder  is  readily 
distinguished  upon  ertcmal  palpation.  According  to  the  explanation  gen- 
erally acceptefl,  this  condition  is  brought  abont  by  the  abnormal  relation 
borne  by  ihe  axis  of  the  anteflexed  uterus  to  the  plane  of  the  superior 
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strait,  as  the  reaiUt  of  which  the  poeterior  portion  of  the  head  is  pressed 
agaiiitft  th«  promontory  of  tin;  satTuni,  where  it  becomes  arrested,  while  its 
ontL-rior  portion  is  forced  into  the  pelvis. 

This  presentation  is  simply  an  exaggeration  of  the  so-cnlled  Nacgelc's 
ohliquily,  and  the  mt'chaiiisni  of  descent  is  readily  understood  when  we  cora- 
])aru  tlie  pasiyint;  of  the  head  Ihroujih  the  ubuonnal  superior  strait  to  the 
jnanreuvTo  net-essory  to  pass  a  stick  of  a  ccrtnin  Icnjfth  throuj^h  a  ring  of  a 
somewhat  shorter  diHnieter.  To  dn  so,  one  must  depress  one  end  of  the 
stit-k  so  as  to  aUow  it  to  enter  the  ring  obliquely,  and  after  it  has  nearly 
pnssed  through  it*  other  end  nnist  likewise  be  lowered. 


.^ 
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Tn  order  for  descent  of  the  head  to  occur,  the  posterior  parietal  bonp 
is  firmly  pressed  against  the  pwrnoutory  of  the  sacnim,  while  under  the 
influence  of  the  uterine  contractione  the  anterior  portion  of  the  head  is 
slowly  forced  down  into  the  pelvis  along  the  posterior  surface  of  the  sym- 
physis pubis;  after  this  is  accomplished  the  [wsterior  portion  passes  over 
the  promontoF}'  and  enters  the  pelvis,  the  sagittal  suture  at  the  sanio  time 
moving  fonv'anl.  Under  such  circumstanccH,  when  the  contraction  is 
marked,  considerable  pressure  must  Ikj  exerted  u|ion  the  posterior  portion 
of  the  head.  Evidence  of  this  is  usually  afforded  after  birth  by  a  more  or 
less  well-defined  curved  depression,  just  behind  the  coronal  suture,  upfin 
the  aide  of  the  head  which  was  in  contact  with  the  promontory.  After  the 
posterior  parietal  bone  lias  passed  the  superior  strait,  all  resistance  has 
been  overcome,  antl.  owing  to  the  fact  that  the  lower  portion  of  the  pelvis 
is  often  larger  than  usual,  the  rest  of  the  labour  is  promptly  accomplisheil. 

In  a  small  number— according  to  Litzmanu  about  one  fourth  of  the 
cases — the  reverse  contrition — the  posterior  pariftal  pre^entatwn — is  ob- 
served. The  sagittal  suture  now  lies  almost  in  contact  with  the  symphysis 
pubis,  while  the  posterior  parietal  hone  occupies  the  superior  strait,  and  in 
marked  eaBos  the  posterior  car  of  the  child  can  be  felt  just  above  the  prom- 
ontory, so  that  the  condition  is  sometimes  spoken  of  as  an  ear  prrMntntion. 
Tlte  long  axis  of  the  cliild's  body  forms  an  obtuse  angle  with  its  head,  and 
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W  portion  descpmls  along  the  symphysis  pubis,  while  at  the  same  time  the 

I  sagittal  suture  approaches  the  middlu  line  of  the  pelvis.     After  this  has 

I  occurred  laU)ur  takes  place  in  the  usual  maimer. 

I  The  mode  of  production  of  this  abnormality  is  not  definitely  understood, 

r  altliough  it  is  observed  most  frequently  when  the  grade  of  contraction  is 

uiarkt'd,  the  pelvic  inclination  considerably  increased,  and  the  ab<lomen 

I  not  pendulous.    The  presentation  is  generally  considered  as  very  unfavour- 

able by  the  Germans,  as  the  line  aleng  which  the  uterine  contractions 
are  transmiited  is  f^iven  another  direction  at  the  neck  and  is  much  leas 
advantageous  than  when  the  spinal  column  and  head  form  a  continuous 
axis.    Tamier  and  Yarnier^  on  the  other  hand,  hold  that  it  occurs  much 

more  frequently 
than  the  anterior 
parietal  pre»enta- 
tion,  and  is  without 
ominous  prognostic 
significance.  In- 
deed, they  believe 
that  it  is  merely  an 
exaggeration  of  the 
process  observed  in 
the  normal  mechan- 
ism of  labour.  In 
my  experience,  how- 
e\'er,  it  hjis  occurred 
far  less  frequently  than  the  anterior  parietal  presentation,  although  in 
many  cases  it  Iios  not  been  associated  with  a  particularly  diflicult  labour. 
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(Tamier). 


When  the  promontory  of  the  sacrum  protrudes  into  the  superior  strait 
in  such  a  way  as  to  ren<ler  it  reniform  in  outline,  it  is  impossible  for  the 
hyad  to  asaume  its  usual  traiiavursc  pitsitioii,  and  the  8agitlal  suture  muat 
occupy  an  oblique  diameter  (Fig.  6'32). 

In  rare  instances  the  promontory  may  project  so  far  forward  as  to  make 
the  superior  strait  resemble  the  figure  8.  Under  such  circumstances  only 
one  side  of  it  is  availablu  for  the  passaj^e  of  the  head,  and  Breisky  has 
designated  the  condition  as  exira-median  engagement.  It  is,  however,  of 
Vffry  cam  occurrence,  and  need  not  be  considered  further. 

When  the  pelvic  coutraetiou  is  complicated  by  the  existence  of  a  face 
presentation,  the  prognosis  becomes  more  dubious,  as  it  is  more  difficult  for 
the  fm^c  than  for  the  vertex  to  pass  the  contracted  superior  strait,  and 
accordingly  the  uuursc  of  labour  is  unduly  prolonged- 
Breech  presentations  likewise  complicate  matters  to  some  extent,  as 
they  are  v«ry  frequently  accompanied  by  prolapse  of  the  coni  or  of  one  or 
more  of  the  extrrinili«8,  owing  to  the  imperfect  adaptation  of  the  breech 
to  the  superior  strait.  Under  such  cir- 
cumstances, although  the  prognosis  for 
the  mother  remains  favourable,  the 
child's  life  is  endangered.  This  is 
especially  true  when  the  contraction 
is  marked,  as  considerable  difficulty 
may  be  experienced  in  extracting  the 
aft«r-CQming  head,  and  if  this  be  not 
promptly  acconiptished  the  child  will 
inevitably  perish. 

The  after-coming  head,  in  passing 
through  the  contracted  superior  strait, 
follows  a  mechanism  aniilognus  to  that 
obwrvptl  in  anterior  parietiil  presen- 
tations. In  other  words,  its  posterior 
portion  is  arrested  at  the  promontory,  while  its  anterior  portion  passes  down 
behind  the  svnipliysis-  after  which  its  poBterior  portion  descends. 

Hechanism  of  Labonr  in  Generally  Contracted  Flat  and  Oenerally  Equal- 
ly Contracted  Bhachitic  Pelvea. — The  mechanism  of  labour  in  generally 
cont  med'd  flat  pelves  varies  according  to  the  extent  of  the  deformity  and  the 
gliape  of  the  pelvis— that  is,  according  aa  it  approaches  more  closely  to  the 
flat  or  to  the  generally  contrftcte<l  type.  In  the  fonner  case,  providetl  the 
contraetion  Iw  not  too  marked,  the  mechanism  of  labour  will  be  identical 
with  that  just  deacribcd  for  flat  pelves,  whereas  in  the  latter  the  hear!  will 
become  sharply  flexe<l  and  be  bom  by  the  rnecbanism  which  we  shall  con- 
sider in  detail  when  we  study  the  generally  contracted  or  justo-minor 
pelvis. 

In  the  generally  and  equally  contracted  rhachitic  pelvis  the  mechanism 
corresponds  to  that  observed  in  the  jnsto-niinor  pelvis. 

Tn  the  pseud o-opteomalaclc  forms  the  contraction  is  usually  so  marked 
ns  to  preclude  the  possibility  of  the  head  entering  the  superior  strait,  and 
the  child  cannot  be  bom  per  vias  naturaJes. 
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OBvSTETRICS 


Coarse  of  Laliour  in  Contracted  Pelves. — Wlien  the  pelvic  deformity  is 

Builicieully  iiuirked  lo  pa-veiU  the  iiciiil  from  entering  the  superior  strait 
during  thr  iact  few  wpuks  of  j>rapimncy  or  at  the  onset  of  uteriue  con- 
tractions, the  cour)»e  of  labour  is  usually  unduly  prolonged.  In  the  first 
8tagc>  thin  is  due  to  imperfect  dilfttnfion  of  the  cervix,  and  in  tlie  second 
to  the  time  required  to  so  mould  and  configure  the  head  as  to  render  po»- 
sible  its  enlranct^  into  th<?  pelvic  cavity. 

AhnunmiliticH  in  DUiftnfion  cf  Cervix. — Nomially,  dilatation  of  the  ccr^ 
vix  is  brought  about  by  the  unruptured  nipmbraiies  acting-  ad  a  hydrostatic 
wedge,  and  after  their  rupture  by  the  direct  action  of  the  presenting  part. 
In  contractpil  pelves,  on  tliu  other  baud,  when  the  head  ia  arrested  at  the 
superior  strait,  the  entire  force  exerted  by  the  uterus  acts  directly  upon 
the  portion  of  membranes  in  contact  with  the  internal  os,  and  con(ie<pient- 
ly,  as  its  force  is  nnt  broken  by  the  intervening  head,  as  in  nonnal  labour, 
premtittire  rupiitre  fix'<|ueully  results,  occurring,  according  to  Litzmann,  in 
2G  per  cent  of  the  cases. 

ADer  nifitnre  of  the  inendn'anes,  further  dilatation  cannot  take  place 
until  the  [j resent  lug  part  is  able  to  exert  a  diivct  jiressure  upon  Uie  cervix, 
and  this  is  out  of  the  question  until  a  long  suceeesion  of  strong  pains  have 
moulded  the  head  euffieiently  to  permit  its  desrent.  In  not  a  few  instances, 
however,  a  cajtut  ttncrciUinevm  forms  upon  the  most  df'pendent  portion  of 
the  presenting  part,  und  aids  materially  in  the  dilatatiou  of  tlie  cervix. 

Even  after  the  cervix  is  completely  dilated  considerable  delay  may 
occur,  and  it  sometimes  re(|uires  hours  to  mould  the  head  lo  the  pelvis; 
but  in  flat  pelves  the  labour  is  promptly  lerininiiled  as  soon  as  llic  con- 
tracted superior  strait  is  passed.  In  the  generally  contracted  varieties,  how- 
ever, this  is  not  the  case,  inasmuch  as  the  hindrance  persists  throughout  the 
entire  pelvic  earia). 

Abnormalifirs  in  Utfrint  Confractions. — Not  infrequently  the  course  of 
labour  is  still  further  prrdcmged  onHng  to  faulty  uterine  contractions. 
This  is  nin^ly  the  cjise  in  rhaehitic  primiparie,  in  whom  the  pains  are  usu- 
ally very  efficient;  but  in  multipane,  in  whom  previous  diflTicuU  labours 
have  weakened  the  uterine  musculature,  secondary  uterine  inertia  not  infre- 
quently occurs  as  the  result  of  exhauKtion. 

In  a  small  number  of  cases  the  uterus,  instead  of  presenting  signa  of  soc- 
ondar)*  inertia,  may  become  IctanicaUi/  coniracted.  This  is  an  extremely  seri- 
ous condition,  as  it  cannot  lead  to  the  termination  of  labour,  and  at  the  same 
time  nuirkedly  in(Teas4's  the  danger  of  uterine  rupture.  If  this  complication 
does  not  yield  promptly  to  the  administration  of  sedatives,  it  aflonls  an  im- 
perative indication  for  the  termination  of  labour  by  one  means  or  another. 

Danger  af  Vtrrinf.  Jtuphire. — Abnormal  conditions  in  the  lower  uterine 
aegment  not  infrequently  constitute  a  very  serious  danger,  especially  when 
the  disproportion  between  the  head  and  the  peUis  is  pronounced. 

TTmler  such  circumstances,  after  a  prolonged  second  stage,  with  the 
head  still  at  the  superior  strait,  the  lower  uterine  aegment  liecomes  mart- 
Cilly  stretched,  so  that  the  danger  of  rupture  becomes  inmnnent.  Tn  such 
cases,  the  contraction  ring  can  be  felt  as  a  transverse  or  oblique  ridge  ex- 
tending across  the  nterua  a  short  distance  below  the  umbilicus  and  occasion* 
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flliy  at  its  level,  while  in  not  a  few  instances  its  position  ia  clearly  visible. 
Thinning  of  the  lower  utorino  segment  ia  partieulnrly  liable  to  occur  in  the 
generally  contracted  ^-ariety  of  rhachitic  pt^lves,  since  the  lower  end  of 
the  cervix  nmy  be  caught  between  the  child's  head  and  the  pelvic  brim, 
and  thus  be  prevented  from  retracting,  thereby  facilitating  the  stretching 
of  the  lower  uterine  scgnient.  Whenever  this  condition  is  noted  prompt 
delivery  is  ur^fcutly  indicated;  but  at  tin.'  same  lime  great  CHution  ia 
necctwary  on  the  part  of  the  physician  lest  hia  mauuruvres  give  rise  Lo 
traumatic  rupture. 

Pruduciion  of  Fhlulce. — When  the  presenting  part  is  firmly  wedged  into 
the  superior  strait,  but  makes  no  advance  for  a  lon;^  time,  portions  of  the 
generative  tract  lying  between  it  and  the  pelvic  wall  may  be  subjected 
to  undue  prt^iwure  for  n  fonsi<3erable  length  of  time.  As  a  result  the  circu- 
lation is  interfered  with  and  ueei-oaia  follows,  which  may  martfe*it  itself  a 
few  days  after  labour  by  the  appearance  of  vesico-vagiual,  vosico-cervical, 
or  recto-vaginal  fistula',  depending  upon  the  part  subjected  to  prciisure. 
These  canditicns  are  not  to  be  feared  so  long  as  the  meinbnuies  remain 
intact,  but  are  liable  to  follow  a  verv  prolonged  second  stage. 

Intra-parlum  Infection. — Infection  Is  another  serious  danger  to  which 
the  patient  is  exposed  in  prolonged  labours  eonipHcjited  by  contracted 
pelves,  particularly  when  she  is  examined  repeatedly  by  a  pjiysician  who 
does  not  observe  the  most  stringent  aseptic  technique.  The  amniotic  fluid 
may  become  infected  and  give  riee  to  febrile  symjttoms  during  labour,  while 
in  not  a  few  rases  the  micro-organisms  may  pa^ss  through  the  fo-tal  mera- 
bran<-'s  and  invade  the  uterine  walls,  giving  rise  to  the  characteristic  mani- 
festations  of  infection  during  the  puerperitim. 

In  other  instances,  gas-producing  bacteria  may  b«  introduced  into  the 
litems,  whirl]  soon  brconu's  dii*tt'nde'l  with  gas  as  a  result  of  their  activity 
~iyvipan\i(s  uteri  or  jihyanmftrn.  Tliis  condition  usually  follows  infec- 
tion with  bacillus  aerogenes  capsulatus,  particularly  when  the  child  is  dead. 
It  was  fonuprly  attributffll  to  the  t-ntrance  of  air  into  the  uterus,  but  at 
prt'si-nt  such  an  I'xplanation  must  be  regarded  Mnth  scepticism.  For  fur- 
ther flotailp,  the  rt-iider  is  referred  to  the  dmiiter  upon  Puerperal  Infection. 

Tluplurt  of  Oie  Vflvic  Joints. — In  rare  instan4res,  particularly  when  the 
pelvis  is  contracted  In  its  lower  portion,  spontaneous  rupture  of  the  sym- 
physis pubis  or  of  one  or  both  sacro-iliac  joints  hjis  bf-cn  obsrrved.  Such 
cases  have  been  reported  by  Ablfehl.  Schnuta.  Rnuin-Fernwald,  Rudaux, 
T)e  Japp,  and  others,  though  iu  the  majority  the  injury  is  produced  by  inju- 
dicious methods  of  tlelivery. 

JSffeet  of  T.fihmiT  iipnn  fhe  Child. — So  long  as  the  TTiembranes  remain 
intact  the  child  sufl'crs  but  little  from  the  prolonged  labour:  but  after  their 
rupture  frcipient  and  prolonged  uterine  contractions  exert  a  deleterious 
influence  upon  it.  This  is  due  in  great  part  to  interference  with  the  pla- 
cental circulation,  owing  lo  which  the  child  receives  imperfectly  arrflte<l 
blood,  which  sooner  or  later  leads  to  manifestations  of  asphyxiation.  Now 
and  again  premature  separation  of  the  placenta  occurs,  cAusing  certain 
death  to  the  child. 

Alter  the  membranes  have  ruptured,  and  particularly  during  the  second 


stage  of  labour,  prolouged  prcBSUrc  exerted  upon  the  head  is  not  witliont 
influence  upon  the  child,  in  some  cases  leading  to  vap:ws  simulation  with 
its  resulting  elow  jinlse  and  consequent  gradual  aspliyxiation. 

Prolapse  of  the  Cord. — A  much  niore  serious  and  fr(->quent  complication 
for  the  child  is  prolapse  of  the  cord,  the  occurrence  of  wliich  is  faeilitatad 
by  imperfect  adaptation  between  the  presenting  part  and  the  pelvic  inlet. 
The  coiiditinn  exert*  no  influence  ii])nii  tlie  course  of  lalj^>ur,  but  in  the 
majority  of  caacs  death  of  the  child  results  from  compression  of  the  cord 
between  the  presenting  part  and  the  pelvic  wall,  unless  prompt  delivery 
con  \x  accomplished.  This  mupt  l>e  regarded  as  one  of  the  most  frequent 
causes  of  fietal  death  in  sponljincoua  labour  in  contracted  pelves. 

Changes  in  Scalp  ami  Skull. — As  has  already  been  stated,  a  marked  caput 
is  frequently  developed  upon  the  most  dependent  part  of  the  head  in  pro- 
longed labour,  and  allusion  has  been  made  to  the  part  which  it  aometimes 
plays  in  the  dilatation  of  the  eervix.  In  many  int^tance-s  it  may  aHsume 
very  considcmhle  proportions,  but  is  without  significance  so  far  as  the  Ufe 
of  the  child  is  concerned,  usually  disappearing  within  a  few  days  after 
birth.  When  it  is  well  marked  it  may  lead  to  serious  diagnostic  errors,  oa 
it  may  pri)jeet  wtdl  down  into  i\w  pelvic  cavity  while  the  head  isatill  above 
Uie  brim,  so  Ihal  an  iuexperieoced  physician  may  mistake  it  for  the  head 
and  thus  be  tempted  to  resort  to  ill-timed  operjitivc  measures. 

"When  the  disprojwrtion  between  the  size  of  the  head  and  the  pelvis  is 
considerable,  it  ia  apparent  that  the  ft>rmfr  can  oidy  paj*s  tlii-ouph  after 

a  pj-oeess  of  moiddiug  and  acconmiiHlatinn, 
which  is  usually  spoken  of  as  configurati&n. 
In  verj-  exeeptiontil  cases  the  head  may  de- 
scend at  a  enmparativelv  earlv  period  into 
the  pelvic  cavity,  and  as  it  cannot  ri-adily 
escape  it  undergoes  further  development  ill 
the  pelvic  cavity,  and  in  consequence  pre- 
sents ctmracteristic  deformities  at  birth,  the 
f>nri  within  the  pelvis  being  markedly  flat- 
tem'd,  while  that  above  it  is  unusually  lai^c, 
as  shown  in  Fig.  534. 
\  \J  LV^"*^  Under  the  influence  of  the  strong  uterine 

contractions,  the  varions  bonep  comprising 
the  skull  come  to  overlap  one  another  at  the 
various  sutures.  As  a  rule  the  median  mar- 
gin of  the  parietal  bone,  which  is  in  contact 
with  the  promontory,  becomes  overlapped  by 
that  of  its  fellow,  and  the  same  occurs  with 
the  frontal  bones.  The  occipital  bone,  on  the  other  hand,  becomes  shoved 
under  the  parietal  bones,  so  Oiat  the  posterior  margins  of  the  latter  fre- 
quently overlap  it.  These  changes  are  usually  aceomplishetl  without  detri- 
ment to  the  child,  though  when  the  distortion  is  marked  they  occftsionaUy 
lead  to  niptiire  of  the  longitudinal  sinita,  followed  by  fatal  haemorrhage. 

At  the  same  time  the  head  also  becomes  moulded,  and  the  parietal 
bone,  which  was  in  contact  with  the  promontory,  usually  shows  signs  of 
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having  been  suhjocted  to  marked 
flatti'iied.  This  process  is  more 
the  head  are  imperfectly  ossified, 
that  it  yields  to  pressure  as  readily 


pressure,  sometimes  hecoming  very  much 
readily  accomplished  when  the  bones  of 
in  rare  instniices  the  skull  boin^  so  soft 
as  the  shell  of  a  soft  crab.  This  property 
is  of  marked  importance,  and  serves  to 
explain  the  difference  in  the  course  of 


/. 
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Fio.  688.~{H'k»lapi'i.)«o  or  Bokxs  or 
Skill  (,Titnii«r). 


labour  in  two  apparently  similur  cases  in  which  the  pelvis  and  the  head 
present  identical  measurements.  In  the  one  the  head  is  soft  and  readily 
moulded,  so  that  fipontaneous  hibour  cjin  result;  in  the  other  the  more 
resistjLEt  head  n-tjiiiis  its  arigliial  shape,  and  a  aevprcf  ojii'rative  procedure 
bccoiues  necessary  fur  its  delivery. 

Wc  have  already  referred  to  the  prfsxurt  marks  upon  the  sealp  covering 
the  portion  of  the  hejid  which  passea  aver  the  promontory  of  the  sacnim. 
These  are  frequently  very  characteristic  in  appearance,  and  from  their 
course  enable  one  to  determine  the 
movements  which  tlie  head  has  un- 
dergone in  passing  tit  rough  the 
superior  <itrait.  Much  more  rarely 
similar  mark<!  appear  on  the  portion 
of  the  hi'ad  which  has  been  in 
contact  with  the  symphyiHs  pubis. 
These  marks  have  no  influence 
upnn  the  well-being  of  the  child, 
and  usually  disappear  a  few  days 
after  hirth,  although  in  exceptional 
instances  the  scalp  may  have  been 
subjected  to  such  severe  pressure  as 
to  lead  tfl  necrosis  and  sloughing. 

In  a  small  number  of  cases  frae- 
lures  of  fhe  xlfiU  are  met  with. 
This  accident  nsually  follows  vio- 
lent attempts  at  delivery,  though 
occasionally  it  may  occur  spontane- 
ously. These  fractures  are  of  two  varieties,  appearing  either  as  a  shallow, 
gntter-like  groove  or  as  a  spoon-shaped  depression  just  posterior  to  the 
coronal  suture.    The  former  is  relatively  common,  and  as  it  involves  only 
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the  paat'S,  since  it  extends  tlirougli  the  entire  thickness  of  the  skull  and  gives 
rise  to  nrojeetiDns  upon  iIh  interior,  which  exert  an  injurious  pressure  upon 

the  bniin. 

J'rtmnmf  for  tke  Moihrr. — The  prognoBis  as  to  the  outcome  of  laboure 
coninlifated  hy  eontracted  pelves  depemls  not  only  u])on  the  degree  of  con- 
traction but  also  upon  the  other  factors  to  which  we  have  already  alluded. 
It  niov  he  said,  however,  that  spontaneous  delivery  of  a  fully  developed  ehild 
rarelv  iH-eurs  when  tlie  fonjiipilA  vera  measures  7  eentinietrea  or  less. 
Above  this  limit  it  will  oe<;in-  in  u  varying  proportion  of  cjises,  and  becomes 
more  frei^ueiit  the  Icsw  marked  the  pelvic  distortion. 

In  our  278  caries,  71.58  per  cent  of  the  ehildren  were  delivered  spon- 
tancouslv.  as  eom|>arod  with  fifi.fl  per  cent  reported  by  Olaser,  69  per  cent 
bv  A  aU'iicy,  1^--^  l^if  *^''"*  ''>'  ^^'■'  ^"'*  'i^A^  pfr  cent  by  Kroni^.    The  prob- 
ability of  spontaneous  labour  decreases  with  the  degree  of  pelvic  contrae- 
Thus  in  our  material  a  Rpontaneous  termination  occun-ed  in  77.28 

'"r*cent  of  the  cases  when  the  conjupata  vera  meajsured  between  10  and  9 
**^'i  timelres;  in  t»l.i>+  pf"  t-*'^*^  between  8.'J  and  8  centimetres;  in  33 J  per 
^^^  1  .tween  7.R  Mid  7  cenliinetres,  a.nd  in  not  one  with  a  measurement 
M     '7  ceiitinielros.    The  experience  of  Ludwig  and  Savor  is  shown  by 

the  foUott-ing  table: 

Coniiigol*  '■«"'  "■'^  '^  '"••  '^■^  Bpontaiipoiis  Inbours. 

-  g       "      M.7< 
"    8.8     "       49.7* 

-  7.5     ••       15^  " 
^           ..    7       <•      no 

\\     Deakin".  the  probability  of  spontaneoun  labour  is  less  in  gen- 

CiWHTaliysF       =■  .^  ^^j  pplves  presenting  the  same  conjiigala  vera, 

^Ut  coatracicn  u        .    j^j,.  ^ij^t  half  a  centimetre  must  be  added  to  the 

iiWJngcustoiMi7^^^;^^^^y  ,^  „.,]uce  it  to  terms  of  the  latter. 

■•iU'^'  ^'***  *J    V    mother  dependfl  upon  the  course  of  labour,  the  per- 
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fcction  with  which  aseptic  technique  is  observed,  and  the  treatment  pur- 
sued in  operative  cases.  Speaking  broadly,  the  mnternal  mortality  after 
spontjin«ous  labour  should  be  hardly  greater  than  tliat  obaervod  with  nor- 
mal pelves,  if  the  case  is  condueled  pmperly  and  l]ie  patient  is  among  good 
eurroundings.  On  the  other  hand,  if  spontaneous  hibour  does  not  occur, 
and  tlie  patient  is  U'ft  to  herself,  slie  will  almost  always  die  undelivered, 
either  from  ha'Kiorrhage  resulting  from  utcritip  rupture  or  fn>ni  inft*tion. 
In  operative  cases  the  prognosis  depends  entirely  upon  the  chaiee  of  the 
operation,  the  aurroundings  of  the  patient,  and  the  d<^rce  of  perfection 
of  the  technique. 

In  our  27ti  eases  of  labour  complicated  by  contracted  pelveH,  there  were 
8  maternal  deaths  (2.88  per  cent).  It  should  be  said,  however,  that  G  of 
these  patients  were  profoundly  infected  when  first  seen,  as  the  result  of 
attemptit  at  delivery  outside  of  the  hospital,  and  cultures  taken  from  the 
uterine  cavity  immediately  after  tlic  expulsion  of  the  plaeenta  demon- 
strated the  prt'sonce  of  the  micro-organisms  which  caused  the  fatal  infec- 
tion, leaving  only  two  eaaoft  whose  death  can  be  fairly  attributed  to  ub — a 
mnilality  of  0.T2  per  c^nt. 

Bar,  in  UiCi  eases,  had  one  maternal  death — a  mortality  of  0.59  per  cent 
— and  Ludwig  nnd  Savor  reported  a  mnternal  mortality  of  n.8  per  cent  in 
70(5  cases  of  spontaneous  labour  complicated  by  (contracted  pelves,  as  com- 
pared with  5.2  per  ami  in  591  operative  cases.  All  these  results,  however, 
wen*  obtajni'd  within  the  last  few  years — after  the  per/eclion  of  aseptic 
technique.  IVeviousSy.  such  results  were  impossible,  iis  Miehealis  and  l^itz- 
niaun  reported  a  mortality  of  10  per  cent  and  7.^  per  rent  nwpeetivply. 

\  very  instructive  comparison  between  the  conditions  existing  then 
and  now  was  furnished  by  Tamier,  who  stated  that  the  maternal  mortality 
was  22  per  cent  in  .'134  cases  occurring  in  llie  Sfaternit*^  in  Paris  between 
the  years  ISlIO  nnd  lfifi!>,  as  compared  with  1.91  per  eent  in  1.0.36  eaaes 
occurring  between  1881  and  1892.  In  the  latter  series  7fi-i  labours  were 
Bpontnnemis,  with  a  mortality  of  0.7S  per  cent,  and  there  were  272  operative 
eases  with  a  mortality  of  5.1.'i  per  cent. 

Profinnnis  for  the  ('hi\d. — The  prognosis  for  tlie  ftelus  is  always  more 
serious  in  contracted  than  in  nonnat  pelves,  even  though  labour  occurs 
spontaneously.  It  likewise  depends  to  a  great  extent  upon  the  methods 
chosen  for  delivc'rv;  and,  brr^adlv  speaking,  it  may  be  said  that  the  UvXtA 
mortality  increases  with  the  degree  of  jndvic  contraction,  unless  (.'a'sarean 
section  is  frequently  perfoTTncd.  This  is  clearly  shown  l>y  the  following 
table  of  Srichealis,  Litzmann.  and  Schwartz: 

Conjugata  vf^ra  D.2.'i  —  8.5  cm.,  f(Ptal  mortality     5f . 

»    8.4   _7.5    '•        "  "       18.9^. 

"  "    7.4   —  7      "        "  "       53.8^. 

According  to  Ludwig  and  Savor  the  mortality  w-as  9.4  per  cent  in  706 
Bpontan»^>uR  la^Kiurs  as  compared  with  4fi.3  per  cent  in  .'>91  operative  cases. 
Bar  reports  a  mortality  in  11  percent  in  127  aprmtaneous.  and  23  per  cent 
in  ^9  operative  labours.  The  (iiffcrence  between  the  results  obtained  by 
the  latter  and  by  Ijiidwig  and  Savor  is  due  to  the  fact  that  Bar  performed 
41 
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Cffisarenn  section  frequently,  while  Tjudwig  and  Savor  resorted  to  craniot- 
om}*  in  the  difficult  (aaca. 

In  Dur  278  cast's  :J6  children  were  born  dead,  a  mortality  of  12.96  per 
cent.  One  half  of  these,  liowevcr,  died  from  causes  not  connected  w'ith  the 
eontlilion  of  the  pulvis,  being  inaiH-raUrd  or  liaving  died  from  eclampsia. 
The  other  lialf — 6.5  per  cent — however,  died  directly  from  the  effects  of  the 
pelvic  deformity  or  from  operations  performed  for  its  relief.  Of  these 
children,  however,  7  were  dead  when  first  (teen,  having  ituccumbed  to  a  too 
prolonged  labour  or  to  operative  measures  undertaken  outside  of  the  h09- 
piUl;  lenviug  11,  or  4  per  cent,  who  died  in  our  hands. 

Treatment  of  Labour  complicated  by  Contracted  Pelves. — The  treatment 
of  labour  cornplieated  by  i:'oiilraeU'<l  jndvcs  varies  aeconling  to  the  degri*  of 
contraction  and  the  pussihility  of  the  occurrence  of  spontaneoiis  labour. 
Generally  speakinjf,  a  normally  developed  full-term  child  cannot  be  born 
spontaneously  when  the  conjugata  vera  mea^urea  less  than  "  eentimntres 
in  flat,  and  7..'>  centimetres  in  generally  contracted  pelves;  above  thctie  Uiuita 
its  ]iossibility  steadily  Increases  as  the  contraction  becomes  less  marked. 

We  have  therefoTe  to  consider  in  the  first  place  the  treatment  of  two 
great  groups  of  pelvic  deformities — those  below  and  those  above  the  limila 
just  mentioned.  In  the  first  group  (be  problem  is  comparatively  simple, 
whereas  in  the  latter  it  is  ofttimes  extremely  complex  and  requires  the 
utmost  nicety  of  judgment  for  its  proper  solution. 

Conjuffttia  Vera  lens  than  7  CttUimetrtfi  in  Flat,  or  7.B  Centimrtres  in 
Generally  Contracted  Pelves. — When  the  pelvic  contraction  falls  within  these 
limits  the  treatment  will  vary  according  as  the  child  is  alive  or  dead,  and 
also  depends  upon  the  physicAl  condition  of  the  mother  and  her  sur- 
roundings. 

Jf  the  deformity  he  dingnosed  during  pregnancy,  the  patient  should 
be  sent  to  a  well-regidated  hospital  for  the  performance  of  (.'ffsarean  Mo- 
tion within  a  few  days  of  the  cxpeetctl  date  of  confinement  or  at  the  onset 
of  labour  pains,  as  the  operator  deems  best.  Such  a  procedure  will  give 
almost  ideal  results,  and  all  of  the  children  and  nearly  all  of  the  mothers 
should  he  savwl,  inasmneh  as  the  maternal  mortality  following  Ciesarean 
section,  when  performed  by  tojnpetent  operators  upon  lipalthy  women,  need 
not  exceed  that  following  the  removal  of  ovarian  cystomata. 

On  the  other  hand,  if  the  condition  of  the  pelvis  is  not  diagnosed  until 
the  woman  has  fallen  into  labour,  the  treatment  to  he  pursued  will  vary 
with  circumstances.  If  the  patient  is  uninfected,  baa  not  been  examined 
rejieatt^lly  by  the  vagina,  and  is  among  suitflble  surroundings.  Cesarean 
section  will  offer  every  prospect  for  saying  both  mother  and  child,  pro- 
vided the  latter  is  in  good  condition  and  a  competent  operator  is  procurable. 
But  if  the  patient  is  infeeteil  or  the  child  is  dead  or  dying,  the  line  of 
tTeatment  to  be  punsurd  will  he  determined  hy  tlie  degree  of  pelvic  contmc- 
tion.  If  the  conjugata  vera  bo  above  5  centimetres,  craniotomy  should  be 
performed;  but  with  a  measurement  below  this  limit  we  have  to  deal  with 
the  nhiohtle.  ituUrntion  for  Cn^sarean  section,  no  matter  what  the  condi- 
tion of  the  child  ur  the  mother,  as  under  such  circumstances  the  delivery  of 
a  mutilated  child  through  the  natural  pasaagea  will  Iw  impossible^  or  at 
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least  more  dangerous  to  the  mother  than  the  perforraaDce  of  Cieearean 
section,  evt-u  under  satisfactory  cfinditEona.  If  th^  patient  in  infected,  the 
delivery  of  th*;  child  sliould  bt*  followed  by  a  total  hysleri-'ctouiy,  whereas 
the  classical  coa£ervative  operation  should  be  chosen  if  sho  is  in  good 
condition.  SymphyRcotomy  should  not  be  thought  of  liere,  as  ilfl  field  of 
usefiilne8*i  is  limited  to  those  cases  in  which  the  conjugata  vera  measures 
at  least  7  centimetres. 

Conjwjata  Vtra  above  7  Vtntimeirts  in  Flat^  and  T.JJ  Cenlimtfres  in  Qtti- 
eralhj  ConiracUd  Pelves. — Here  the  question  as  to  the  proper  treatment 
cannot  be  so  rcailily  disposed  of,  since  definite  rules  cannot  he  laid  <3owii 
for  the  entire  group,  and  each  caae  must  be  considered  upon  its  own 
merits. 

We  knovr  in  general  that  spontaneous  labour  will  occur  in  many  of 
these  cases,  and  that  its  frequency  increases  with  a  lessening  degree  of 
pelvic  contraction.  But  at  Uie  same  time  it  is  very  diflicult  to  predict 
what  will  occur  in  an  individual  case,  as  we  have  to  reckon  not  only  with  the 
degree  of  pelvic  deformity,  but  also  witli  the  size  of  the  child's  head, 
the  extent  In  which  it  may  become  moulded  and  com]3ri;»sed,  and  the  char- 
acter of  the  labour  pains.  Moreover,  although  we  can  determine  the  size  of 
the  pelvis  with  tolerable  accuracy,  iinfortimattdy  we  can  form  only  a  very 
imperfect  pstimate  concerning  tlie  other  factors;  ami  until  some  method  is 
devised  by  which  this  becomes  possible,  the  treatment  of  labour  complicated 
by  moderate  dogrcea  of  contraction  will  remain  a  very  difficult  problem. 

Methods  of  Delrrmining  Ike.  Size  of  Head. — Despite  the  existence  of  nu- 
merous methods  devised  for  ac(;uratcly  determining  the  size  of  the  he^d, 
we  are  allll  without  one  that  is  thoroughly  satisfactory. 

fn  multipnrous  women,  important  information  can  occasionally  be 
gained  from  the  character  of  the  beads  of  previous  children  of  the  same 
mother;  and  if  they  were  large  and  firmly  ossified,  it  is  extremely  pnibuble 
that  the  child  in  question  will  possess  a  head  showing  similar  characteris- 
tics^ and  that  it  may  even  bo  somewhat  larger,  as  it  is  well  known  that  the 
size  is  liable  to  increase  with  successive  pregnancies. 

Again,  in  some  instances.  Mailer's  mfthud  of  ivipreifsion  may  afford  mate- 
rial aid.  In  making  use  of  this  procedure,  the  patient  having  been  anics- 
thetir-ed.  the  ot)stetrician  seizes  the  brow  and  occiput  of  the  child  with  his 
fingers  through  the  alMloniinal  wall  and  makes  firm  pressure  downward  in 
the  axis  of  the  superior  strait,  the  eflcct  of  which  may  be  controlled  by  the 
fingers  of  an  assistant  in  the  vagina.  If  there  be  no  disproportion,  the 
head  will  rea<lily  enter  the  pelvis  and  spontaneous  labour  may  be  pre- 
dic-ted.  On  the  other  hand,  the  fact  that  the  hpnd  cannot  be  forced  into 
the  superior  strait  docs  not  necessarily  indicate  that  spontaneous  labour 
is  out  o(  the  qupstion,  as  we  have  no  means  of  foretelling  the  extent  to  which 
moulding  and  configuration  will  oeeur  at  tho  time  of  labour. 

A  somewhat  similar  method  is  einploytHl  by  Pinanl — 7r  palper  metjsvra- 
itur.  Tn  this  procedure,  the  brow  and  occiput  having  been  grasped  by  tho 
two  hands,  tlie  head  is  moved  from  side  to  side,  so  as  to  bring  it  into  close 
contact  with  the  pelvic  hrini.  When  this  is  nrcomplished,  one  hand  is 
placed  upon  the  child's  neck  and  the  head  pushed  strougly  downward 
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and  backward  fto  aa  to  bring  its  posterior  portion  in  close  contact  with  the 
promuQtory.  An  alleuipt  is  thou  made  to  iusiuuiite  tlie  fingers  of  the 
other  hand  between  the  interior  surface  of  the  head  and  the  gjinphyeis. 
If  this  can  be  done  it  indicates  that  there  is  no  disproportion;  bwt  if  it  is 
inipnasiblR,  and  the  anterior  jHirtion  of  the  htmd  forms  n  prominent  tumour 
ovLT  tliu  symphysis  pubis.  Ihi.'  probabilities  are  tliat  engagement  will 
not  occur. 

Ahlfeld  showed  that  the  biparictal  diameter  of  the  head  bears  a  definite 
relation  to  the  length  of  tlic  child,  luid  suggested  attempting  to  measure  the 
latlL-r  i;i  iilcro.  To  do  this,  one  blade  of  the  pelvimeter  is  placed  upon  the 
abdumen  over  the  breech  nf  the  child,  while  the  other  is  introduced  into  the 
Tagina  and  applietl  to  the  vertex.  The  measurement  thus  obiaincil  is  taken 
to  repreiwnt  oiw  Inilf  the  length  of  the  child,  and  from  this  the  size  of  the 
head  is  calculated,  as  shown  by  the  following  table: 


VoT  a  child  60  cm.  long,  bipariutal  di&metor  V.OS  cm. 

"      "  49    "      "              "  "         8.73    " 

..    ..  48  •'    •*         "  "      ase  " 

.,      ..  4g    ..      ..              «  «         8_jt4    .. 
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These  figures,  howovcr,  reprt'sent  only  the  average  obtained  from  the  meas- 
urements of  a  uuuiber  of  children,  but  do  not  necessarily  hold  good  for  any 
given  ease. 

All  of  these  methods  may  he  employed  during  pregnancy  or  at  the  time 
of  lalHiur,  and  not  infrequently  give  us  valuable  information.  But  at  tlie 
snnic  time  they  afford  no  indie/ition  as  to  the  consistency  or  the  extent 
to  which  the  head  may  hecomo  uioubled.  Aeeurate  information  as  to  iliis 
point  can  be  gaiue<!  only  by  watching  the  roursi:  of  hibonr  during  the 
second  stage.  In  not  a  few  cases  a  fairly  correct  estiniiilc  may  be  arrived 
at  by  amestlietizing  the  patient  soon  after  complete  dilatation  has  taken 
place,  and  cjirefully  examining  the  head  wiih  the  entire  band  in  the 
vagina,  aided,  if  necessary,  by  preswurc  from  iihovo. 

Fidl  details  concerning  this  subject  are  to  bo  found  in  the  recent  articles 
of  Denys  and  Dardel. 

For  convenience  in  considering  the  treatment  in  thi«  class  of  peine 
deformities,  it  is  advisable  to  subdivide  tliem  into  two  gnuips.  In  the  first 
the  conjiigjitii  vera  viiries  from  10  to  9  centimelres  in  genernlly  conlmcted^ 
and  from  9.5  to  ft.5  centimetres  in  fiat  pelves;  while  in  the  second  group 
it  varies  from  8.9  to  7.5  centimetres,  and  frnm  8.4  to  7  centimetxea  re- 
spectively. 

Conjvffala  Vera  from  10  to  f)  ami  9.!)  to  8.5  Cpn/imc^rM.^Sponlaneous 
labour  is  the  rule  in  pelves  belonging  in  this  categon,-,  unless  the  bead  is 
unustially  large  or  the  expulsive  forces  are  very  deficient,  since  a  moderate- 
sized  head  will  become  moulded  suflieiently  to  pass  through  the  contracted 
superior  strait.  Accordingly,  in  pelves  of  this  character  the  course  of 
labour  should  be  lefl  to  Xatnre  as  long  as  possible,  and  interference  re- 
sorted to  only  when  absolutely  necessary.  In  most  cases  the  head  becomes 
engaged  and  generally  descends   into  the  pelvis  after  a  few  hours  of 
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sccoiid-slage  paiua,  or  at  \e.mt  becomes  sufficiently  moulded  lo  pennit  the 
eafe  application  of  high  or  miU  forceps. 

On  the  otiier  hand,  if  engagement  fails  to  occur  after  complete  dilata- 
tion of  the  cervix,  the  patient  should  be  placed  in  Walcher*s  position  for  aa 
long  a  tune  as  slie  will  bear  it.    In  many  cases  tliia  procedure  will  bring 
about  a  lengthening  of  tlie  aute- 
rinr  posterior  diameter  of  the  su- 
perior strait  BuJIieient  to  permit 
cngagenicni.    Aa  soon  as  the  head 
had  dewenilal  into  the  pelvis  the 
patient    should    he    placed    upon 
her  back,  oh  the  hauling  position 
tends  to  contract  the  pelvic  out- 
let and  thus  retards  delivery. 

ir  the  fluid  shoul<3  d'm  ihiring 
the  tiMirsc  of  lab4)ur,  cranioloniv 
should  be  resorted  to  without  hes- 
itation. Bs  it  is  fur  safer  for  the 
mother  than  the  iipplluution  <if 
forceps,  unless  the  greatest  di- 
ameter of  the  lu^ail  has  already 
passed  the  cuntraoted  portion  of 
the  pelviB. 

Conjugate  Vera  8.9  tn  7.S  and 
8.4  lo  7  Cen t imetrrtt. — It  is  in 
pelves  contracted  within  these 
limits  that  the  greatest  djfticulty 
is  experienceil  in  pre<lietin<j  the 
course  of  labour  an<l  in  laying 
down  rules  for  treatment.  About 
one  half  of  the  patients  will  be 
delivered  spontJincNiu^lv,  the  num- 
ber deereasiuK  as  tiie  lower  limit 
is  approached;  but  at  the  same 
time  }t  is  impossible  to  foretell 
what  will  ocL'ur  in  a  Riven  case. 
to  Nature  as  far  as  possible. 


Fiu.  &44>. — WALL'iiEtt'H  Haxuijto  roNiTiox  <  Humm). 


Accordingly,  the  labour  should  he  left 
in  the  hope  that  spontaneous  delivery  will 
result,  unless  the  history  of  previous  labours  or  the  excessive  size  of  the 
child's  head  rcuders  it  nlraost  ceilaiu  that  such  a  termination  is  out  of  tlic 
question.  Tlie  most  rigorous  aseptic  technique  should  be  employed,  and 
the  course  of  labour  follf>wod  bv  external  pal[)ation,  internal  examination 
being  restricted  as  far  as  poi»sible.  If  the  couditiou  of  the  pelvis  has  been 
ascertained  before  labour,  a  vaginal  examination  shouM  not  be  made  until 
after  rupture  of  the  Tuemhranes,  as  there  is  no  possibility  of  the  head  de- 
scending before  its  otcuriTnce.  The  fcetal  heart,  of  course,  should  be 
auscnltated  at  frequent  intervals. 

In  a  lart^R  number  of  cases  spontaneous  delivery  will  occur  after  a 
longer  or  sliortcr  second  stage;  but  if  the  head  shows  no  tendency  to 
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descend  after  sereral  liours  of  eflieient  «eeon(1-«|age  painR,  a  gponlanoo 
tpniiination  ran  Kcun^fly  Ik>  hopttl  fur,  and  it  thfu  n^iimins  to  dcterme 
wJiat  will  be  tite  niufit  desirable  nietbod  of  delivery. 

If  the  pfitiont  Is  in  I,  vell-regnlat«d  hospital,  or  can  he  surrounded  ' 
crery  convr>nicnce  in  her  own  home,  the  second  stage  of  Ial>our  shouhl  ' 
allofl'cd  to  K"  *>"  f'Jr  *>ue  or  two  hours  before  the  internal  exuniiuation 
made.  If  at  that  time  the  head  is  found  to  be  welt  moulded  but  still  abo 
the  BUpcrior  etrait,  and  tthowg  no  sign  of  advance,  the  itainn  having  ba 
efficient,  Caesarean  acetion  or  ayraphyseotomy  should  be  considered,  accoj 
iug  to  Ihc  preference  of  the  operator.  The  necessary  preparations  for  t« 
operation  should  then  be  made  aiid  the  patient  anaisttietizod.  But  I: 
fore  proceeiliiig  to  operate  a  thorough  vaginal  examination  should  \m  ina 
with  tho  enlin:  liaud,  oud  the  size  and  uliaracter  of  the  head  Ui!tiuiat« 
If  there  seems  to  be  no  likelihood  of  engagement  oceuiTing,  tho  opel 
tion  should  be  performed  at  once,  but  in  other  cases  it  should  be  d 
fcrred. 

Od  the  other  hand,  if  the  patient  be  in  a  tenement  house  and  refiu 
to  enter  a  hospital,  or  is  in  the  conntr)'  whore  the  physician  cannot  coi 
mand  the  necessary  assistance  and  appliances  for  an  a^icplic  operation,  ti 
Hccoud  stage  tshould  be  allowed  to  i:uuliuuc  until  tlie  appearance  of  sig 
of  danger  on  the  part  of  the  mother  or  child.  Occasionally  spontanea 
labour  will  occur  contrary  to  all  expectation.  Failing  such  a  fortunate  oij 
come,  forceps  should  be  applied  obliquely  to  the  h4?ad  and  a  few  traotiw 
made.  If  the  head  shows  a  tendency  to  advance,  they  should  be  persisti 
in,  but  if  not,  the  instrument  should  bp  removed  and  craniotomy  perform* 
at  once.  In  such  cases  forceps  should  he  employed  only  Unlntivfly^ 
being  understood  that  prolonged  traction  and  brutal  niethods  of  extractu 
are  positively  contra-indicated,  oa  by  their  means  the  child  is  almost 
surely  lost  as  by  craniotomy,  while  the  life  of  the  mother  is  lumeceasan 
endangered. 

Of  eourse  if  the  patient  is  a  devont  Catholic,  the  well-known  viei 
of  that  Church  concerning  craniotomy  must  be  recognised,  and  tl 
physician  may  feel  called  upon  to  perform  Ca'sarean  section  when,  fro 
a  purely  professional  point  of  view,  its  jui<.ti(tability  might  be  opgft, 
criticism.  .ip 

In  all  grades  of  moderately  contracte<l  pelves,  craniotomy  should  aTwa 
be  performed  if  the  child  has  died  during  the  course  of  labour,  as  any  otii 
operation  subjects  the  mother  to  increased  danger  for  the  purely  eenri 
mental  consideration  of  not  mutilating  the  child. 

Likewise,  if  the  patient  has  n(tt  been  seen  until  far  advanced  in  labov 
and  has  been  repeatedly  examined  by  persons  not  skilled  in  aseptic  tec! 
nique,  or  if  she  presents  symptoms  indicative  of  a  beginning  infcclid 
Cajsarean  section  is  contra-indicated  on  account  of  its  very  high  mortall 
under  such  circumstances.  Tentative  attempts  at  delivery  with  force] 
should  be  made,  and  if  these  fail  craniotomy  9))ould  l>e  perfonncd  unlfi 
the  patient  is  verj-  anxious  for  a  living  child  and  is  willing  to  undergo  tl 
markedly  increased  risks  of  Ca?sarean  section  after  these  have  been  clear 
Bet  before  her  and  her  family.    In  such  cases  the  entire  uterus  should 
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removed.  Xot  a  few  authorities  advi»u  syinphyBeotomy  un<1er  these  condi- 
tions, but  in  my  opinion  the  results  obtained  arc  by  no  means  cominensu- 
rate  with  the  added  rink  to  whicli  the  patient  is  subjected. 

If  the  line  of  treatment  wbicli  wu  have  outlined  for  hospital  practice 
be  riporoualy  carried  out,  1  foel  sure  that  tlie  fti'tal  mortality  will  hardly 
exceed  that  occurring^  in  nonna!  labour,  while  the  maternal  mortality 
will  be  rcdui'4!d  to  a  minimum.  On  the  other  hand,  when  the  forceps  la 
employed  tentatively  and  followed  by  craniotomy  in  unsuct'pssful  cases,  the 
fa'tal  mortality  will  approach  50  per  ecnt,  but  tlie  danger  to  the  mother 
will  be  only  sliphtly  increajsed. 

lireech  and  Fare  Presmtutumx  in  Contracte/I  Pdves. — Tlie  existence  of 
a  breech  presentation  in  uiodonite  degrees  of  pelvic  deformity  »hould  be 
reganled  as  a  complication  especially  unfavourable  for  the  child,  inas- 
much as  in  the  rarly  stages  of  labour  jjrolapse  of  tlie  cord  is  facilitated  and 
ill  thf  litter  stages  serious  delay  may  b*!  encountered  in  the  delivery  of  the 
after-coming  head,  which  is  foUoMod  by  almost  unifonnly  fatal  results. 
On  the  other  hand,  so  far  as  the  mother  is  concerned  it  is  mther  favourable, 
for  the  soft  breech  does  not  subject  her  soft  parts  to  such  Injurious  pressure 
as  the  hard  head;  and  if  deliver)'  Iieconic-^  imperative,  extraction  can  usually 
be  accomplished  without  grent  difliculty,  unless  the  pelvic  cunlraction.  is 
very  marked.     Tn  most  of  these  cjist'S,  however,  llio  child  is  sacrificed. 

In  frank  breech  presentations,  when  there  is  reason  to  belicvG  that 
operative  interference  will  bceome  neet-ssary  and  the  pelvis  is  but  sliglitly 
contracted,  it  is  advisable,  as  a  pmphj'lnctic  measure,  to  bring  down  one 
foot  soon  after  rupture  of  the  membranes,  bo  that  prompt  delivery  can  be 
elTected  when  indicated. 

Face  and  brnw  presentations  should  be  regarded  as  much  more  serioas 
complications,  as  tlieir  existence  usually  indicates  a  markwl  degree  of  dis- 
pro[Kirtion  imd  un  incrcjiac*d  probability  of  tho  noceasity  (or  opemtive  inter- 
ference. If  the  pelvic  contraction  is  at  all  serious,  too  much  should  not 
be  expeetfd  from  Nature,  and  radical  measures  should  Ho  promptly  em- 
plnye<i.  On  the  other  hand,  when  onp  feels  fairly  satisfied  that  the  dis- 
proportion is  not  exce^ive  and  can  be  overcome,  an  attempt  should  be 
made  to  convert  the  presentation  into  a  vertex  by  one  of  the  recognised 
proeedurpfl. 

f'.w  of  F(frr.ep)f  tn  Crmiracfrd  Pelves. — (lencrallv  speaking,  the  employ- 
ment of  forceps  is  oonlra-indleatrd  in  contracted  pelves,  especially  when 
the  head  is  freely  movable  above  the  superior  strait.  The  persistence  of  the 
condition  after  several  hours  of  efficient  sp(«md-stage  pains  generally  indi- 
cates that  the  disproportion  between  the  head  and  pelvis  is  too  great  to  bo 
overcome.  Tn  such  ca.'U's  forcible  attempts  tn  ilrag  the  head  Ihniugh  the 
pelvis  will  lead  to  fatal  injury  of  the  child,  and  not  infrequently  to  the  death 
of  the  mother  or  to  serious  lesions  on  her  part.  Too  many  cases  in  hospital 
and  consultation  practice  abundantly  bear  out  the  tnith  of  this  awertion. 
On  the  other  hand,  (lie  tt^ntative  application  of  forceps,  nfter  thf*  head  has 
become  well  moulded  and  is  fixed  at  the  pelvic  brim,  ie  a  justifiable  pro- 
ceilurp.  pntrided  brutal  traction  is  not  made. 

Wlien  the  greatest  circumference  of  the  head  has  pamed  the  BUperior 
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strait,  the  eiuploymont  of  forceps  is  governed  by  the  same  rules  as  in  nor- 
mal pelves,  for  in  such  cases  the  operation  is  not  performed  on  account  of 
the  contrHctnl  pelvi(«,  but  for  one  of  the  usual  indicntinna. 

Versiun  in  Contracted  Velres. — Version  is  frequently  recommended  as  a 
satisfuctory  method  in  delivery  in  contracted  pelves,  and  many  aathoritiea 
compare  its  advantages  with  those  obtained  with  the  forceps. 

Sir  .Tames  Y.  Siitipnon  jiointed  (tut  tliat  the  after-rojiiing  head  ofFercd 
jiiore  favourable  coudiliuus  tlian  the  vertex  for  passing  tlii-ough  the  con- 
tracted sujjcrior  strait,  as  smaller  diameters  are  the  first  to  encounter  and 
overcome  the  resistance  offered  by  tlie  pelvis.  But  aUhou^}i  version  un- 
doubteilly  presents  ponie  advantages  so  far  as  the  mother  is  concerned, 
these  arc  incn-c  Ihan  cuunterbalaneed  by  the  dangere  lu  whieli  it  exposes  the 
cliild.  Thns  Kosenthal  states  that  the  fa*lal  mortality  attending  this  opera- 
tion in  I^'opold's  clinic  was  ;J5  per  cent.  Moreover,  the  advantagea  of 
version  are  iiuirki'dly  lUminislR-d  hy  tlie  fact  that  it  must  be  perfonned  soon 
after  rupture  of  the  niombranes  if  satisfactory  maternal  results  are  to  be 
obtained.  This  limits  considerably  its  range  of  usefulness,  as  one  is  com- 
pelled to  operate  before  the  uterine  etmtraetions  have  had  an  opporiunity 
to  exert  their  full  effect  in  moulding  the  head,  and  eonsequently  version 
is  done  in  many  coses,  which  if  let  alone  would  have  terminated  spon- 
taneonsly. 

Formerly  many  of  the  German  authorities  recommended  the  perform- 
ance of  so-called  frrapltylactk  veritum — turning  at  the  onset  of  the  second 
stage — in  all  eases  of  moderate  disproportitm.  This  practice,  however, 
u-tudd  not  appear  justifiable  for  several  reasons.  Tn  the  iirsi  place,  it  does 
away  with  tlie  jwasibility  of  spontaneous  labour  and  converts  nil  into  opera- 
tive cases;  and,  on  the  other  hand,  when  the  operation  is  performed  at  the 
pro|K'r  time,  the  head  has  bad  no  chance  of  becoming  moulded,  and  accord- 
ingly nmst  be  liragged  through  the  pelvis  with  only  such  diminution  in 
size  as  results  from  a  few  minutes*  traction.  Moreover,  the  death  of  the 
child  is  incvitjible  if  any  serious  obstacle  to  extraction  is  experienced,  aa 
only  iL  few  iiiiniiteH  can  elapse  between  the  birth  of  the  umbilicus  and  (he 
delivery  of  the  head,  and  sufTicient  tinu;  is  not  available  to  perniit  of  any 
other  operation  being  performed  in  tlie  hope  of  saving  the  child.  For  these 
reasons  a  mistake  in  the  estimation  of  the  degree  of  disproportion  always 
results  in  fa'tal  deatli, 

Tnduetion  of  F'remature  f^ahour. — In  moderate  degrees  of  [wlvic  deform- 
ity, numy  authorities  reoninmend  the  induction  of  premature  labour  at  the 
thirty-fourth  or  thirly-sixlh  wei;k  of  pregmmcy,  in  tlie  liope  that  the  smaller 
and  softer  head  will  be  bom  more  readily  than  at  tprm.  This  is  un- 
doubtedly the  case,  and  the  operation,  if  prn[x'rly  performed,  is  practically 
without  danger  for  the  mother.  Pei-sonally.  I  have  never  induced  labour 
for  this  tntlicatinn  and  do  not  recommend  the  procwlure.  Tt  is  applicable 
only  to  von-  mfHlerate  degrees  of  contraction,  and  the  children  not  infre- 
quently succumb  to  the  operation,  or.  when  bom  alive,  arc  in  so  imperfect 
a  state  of  development  that  even  with  the  most  careful  attention  hardly 
mon-  than  50  ppr  cent  aur\'ive  the  first  few  months. 

Sohoedel.  in  1301,  reported  a  mortality  of  36.6  per  cent  from  Leopold's 
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clinic,  and  gives  a  table  Hliowing  the  resulU  of  ulhcr  opcruturs.  These 
results,  to  my  miud,  are  not  mi  good  as  those  following;  the  ox[K'L-laut 
treatiiK'nt  at  full  term,  and  are  far  inferior  to  thofje  folltiwiii^  the  more 
gemirul  perfonnauce  of  Cu'sareaii  set-'tiou  in  Ihi;  cUl-^h  of  triwos  iindyr  dis- 
cussion. Indeed,  the  fcetal  mortality,  direct  and  indirect,  alteudiuK  tiie 
induction  of  premature  labour  ijn  si>  great  thai  it  appears  to  be  merely  a 
i|UL'stuni  of  di'ftree  between  its  eniplnynierit  and  bring^ing  almiit  artificial 
abortion  in  the  early  months  of  pregnancy. 

In  conclusion,  it  cannot  be  too  forcibly  impressed  upon  the  general 
practitioner  nnd  the  student  that  the  rn[K!ate<l  delivery  of  dead  children 
iu  eases  of  contracted  pcdves  is  absolutely  uujustinable.  Tlie  loss  of  a 
chihl  is  fri'fjnently  i>erfnetly  excusohle  in  a  fiinplu  pregnancy,  but  its  repeat- 
ed oocurrenee  indicates  a  neglect  of  human  life  which  should  not  be  toler- 
ated, and  physicians  should  Ivurn  that  it  is  their  duty,  if  they  do  not  feel 
competent  to  cope  successfully  with  such  cases,  to  send  them  to  a  \vcll- 
regulated  hospital  or  to  confide  them  to  the  care  of  a  competent  specialist 
for  flppropriale  tivatinenl. 

Treatment  of  Lahuur  rompUaiinl  hy  Oatpmnnhicic  Pelvex.- — The  course 
of  labour  in  osteomalacic  pelves  varies  according  to  the  stage  of  the  dis- 
ease and  the  degree  of  contraction.  When  the  deforniity  is  slight  its 
influence  upon  the  labour  is  minimal,  but  when  marketl  it  not  infrequently 
gives  the  absolute  iudicatinu  for  Cajsarcan  section. 

Some  idea  of  the  obstacles  ottered  to  labour  by  this  class  of  pelves  may 
be  gnined  fi"oiu  the  llgures  of  Ijitzmiinu,  who  in  18GJ  collected  from'tho 
lileruture  and  tabubiled  T!)  ciises.  He  found  (hat  the  following  opera- 
tions had  bcL-n  performed:  -10  Ciesarean  sections.  l(i  perforations,  1  sym- 
physeotomy, 2  inductions  of  premature  labour;  while  7  women  had  suc- 
cumbcil  to  rupture  of  the  uterus,  and  4  others  had  died  undelivered. 

Laizo,  in  I8f>7,  considered  thi!  elTect  nf  osteomalacia  upon  the  course 
of  labour  in  85  patients  who  came  under  liis  observation.  The  women  in 
question  had  ■W^  labours,  290  of  which  occurred  before  and  IG9  aftec- 
the  appearance  of  the  disease.  Tn  the  first  group,  operative  interference 
was  ne(;es8ary  once  iu  every  18  cases,  and  in  the  second  once  in  every 
4.9  cases,  thus  showing  that  labour  had  become  about  10  times  more 
difficult. 

Tf  the  patient  is  seen  during  the  early  months  of  pregnancy  and  is  sufTer- 
ing  from  the  disease  in  its  iieute  stage,  she  should  be  at  once  removed  to  a 
hospital  where  she  can  live  under  the  best  hygienic  surrnundings  and  lie  suji- 
plied  with  an  abundance  of  suitable  food.  Phosphorus  in  doses  of  2.4  to  4 
milligrammes  per  day  in  pill  form  or  combined  with  eod-liver  oil  or  almond 
oil  should  be  given,  as  Latzo,  Winekel.  and  others  claim  that  many  oases  can 
be  pennanently  cun'd  by  its  administration. 

On  the  other  band,  if  the  patient  is  not  seen  until  the  end  of  pregnancy 
or  the  time  of  labour,  the  treatment  to  be  pursued  depends  altogether 
upon  the  degree  of  pelvic  contraction.  Tn  snch  cases  attention  should 
be  paid  not  only  to  the  length  of  the  nonjugata  vera,  but  more  particularly 
to  the  dimensions  of  the  inferior  strait,  as  the  pelvic  outlet  la  usually  very 
markedly  contracted. 


0B9XBTRIC3 

III  ^mjil  cMM  t2i«  bonos  may  be  so  soft  as  to  resemble  leather  in  con- 
^■toncT  «hI  ^^  jM'lna  rvadily  assumes  various  forms.  Tliis  affords  an, 
^1— k|aAtKiB  for  the  fact  that  one  is  ocawirtiially  surprised  to  see  delivery' 
^M^bbei  thnrn^  a  pelvia  which  at  lirst  glance  appears  to  offer  no 
MMdMitT'  of  i'lK'h  lui  (KH-urreuco.  Quite  a  number  of  such  cases  arc  re- 
iJiiiTpl  tr^n  SchnHHifr's  U'xt-b<Hik,  but  («m'h  an  outeonie  should  he  rojjarded 
MS  ^WT  ^xwptional.  »«i!  should  not  lead  ua  to  ex|HK:t  too  much  of  Nature. 

If  W  Pflvis  i*  markedly  contracted,  Caisarean  section  should  be  per- 
f<»rnHsi  nithout  hesitation,  followed  by  the  removal  of  the  uterus  and 
r»v«rin*  «^r  by  ivislnition  alone.  Fehlhig  has  shown  that  eitlier  of  Miese 
rtT»or»(h'»w  h«il*  to  the  p»'rmanent  cure  of  the  disiiase  in  almut  80  [w^r  cent 
,.f  ilrt-  www*,  and  his  rcsulta  have  boon  confirmed  by  Lohlein,  Schauta, 
Ijlly^y  ^1^  KMuy  ot|icr  obaervcrs.  On  the  other  hand,  if  delivery  occurs 
IMIlliyMW¥4y*  '•^f  bnti  Iven  effected  by  forcciie  or  version,  castration  idiould 
|w  wHvwnMa  toon  after  the  puerpcrium  in  the  hope  of  checking  the 

Kv^vtly  *by  thi*  oiierotion  should  have  such  a  marked  effect  has  not 
«|m|  Imvii  dcllnitcly  detiTininctl.  ^Vs  was  said  in  the  preceding  chapter, 
fVt'i^TJt  et^it^idorw  the  ditH'iL^^e  as  a  trophoneurci^is  of  ovarian  origin,  and 
W)*vvvd  that  Iho  n*moval  of  the  ovaries  does  away  with  the  reflex  stimulation 
\<4  the  v»iHMliUtuni.  which  he  c^onsiders  plays  so  important  a  part  in  the 
M\^U«-lt^U>  *''  Ibi'  bone  changes. 

i>M«tttUt  and  TaruUi  made  careful  .-^tudiefl  of  the  metabolism  occurring 
|«  vR,»i(*  b*'for\'  and  after  catitration,  and  showed  that  the  excretion  of  lime 
mIu  and  pht^phonc  acids  was  marketlly  diminished  after  it.  Hence  they 
Attfuo  »h*t  the  pn«ence  of  the  ovaries  in  some  way  either  favours  decaU 
\HHt>«tMi  »»r  prevents  calcification  of  the  newly  fonnod  osteoid  tissue. 
^Hwil'  wxncUntiunf.  however,  havt;  latply  been  deniwl  by  Kalk.  and  can- 
Vk\A  tw  Hi'ccpl«'«l  without  reserve  until  further  confirmation  is  supplied 
Uv  Ihtf  Hi'ii  of  i>thcr  observers. 
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Thrhr  spparate  groups  of  cases  are  diiTerentJakKJ  acconling  as  the  wh- 
iii>fiiuilitit;»  uix":  {n}  (iL-iifralizi'd  aud  s^iiiuiutrk-al;  (t)  localiztiU  aud  asyiii- 
Qictrical;  (f)  lot-alixed  and  symmetrical. 

I.  Oenerallzed  and  Symmetrical  Anomalies  in  Development. — Abnormal 
developnirnt  may  nianif<*t  itstdf  iii  aii  cxce^is  or  in  a  lack  of  the  gi'ntirul 
gmwtli  uf  tin;  pi'lvis.  lu  tJitr  foi-mcr  ca^e  we  have  to  do  with  the  generally 
enlarged  or  justo-major  pelvis,  and  in  the  latter  with  one  of  several  vari- 
eties—the generally  contracted  (justo-miiior)  pelvis,  the  infantile,  the  mas- 
culine, or  the  <lwarf  typu. 

Tlie  Generally  Eulanjed  {jusio-major)  PelvU. — This  variety  of  pelvis  is 
synmictricftlly  enlarged  in  all  ite  parts,  and  differs  from  the  normal  only  by 
iU  increibtied  t>i'/,e.  It  is  usually  olifwrvcd  in  giantesses,  and  oceaaionally  in 
woiueu  of  normal  stature;  indeed,  if  the  external  raeusarements  alone  are 
taken  as  a  criterion,  it  is  of  quite  frequent  occurrence  in  the  latter. 

Acconling  to  Sehautfl,  the  various  diameters  in  this  type  rarely  exceed 
the  uomial  by  more  than  8  centimetres,  though  he  refers  to  De  la  Tourftte'a 
caae,  in  which  the  antero-postcrior  and  transverse  diameters  of  the  superior 
and  inferior  slrrtits  measured  14.!),  17,  and  14.!*,  14.!>  centimetres  re- 
apcctividy.  lu  not  a  few  cases  the  greatest  increase  is  in  the  antero-posterior 
diameter,  while  the  others  remain  practically  normal.  Occasionally  the 
enlargement  may  be  limited  to  the  superior  strait,  u-hile  the  lower  portions 
of  the  pelvic  canal  retain  their  usual  proiwrtions,  thus  producing  a  fuuueU 
shaped  pelvis.  In  rare  instances  excessive  transverse  external  men6\ire- 
ments  may  be  due  to  the  fact  that  the  fossfe  join  the  main  body  of  the 
iliac  bones  at  a  less  obtuse  angle  than  usual. 

This  variety  of  pelvis  has  no  effect  upon  the  course  of  labour,  except 
that  its  excessive  size  now  and  again  obviates  the  necessity  for  the  nsual 
mechanism,  and  the  head  may  be  born  so  rapidly  and  suddenly  that  serious 
perineal  tears  result. 

The  Generally  Conlracted  (justo-minor)  FeJvis. — This  type  was  first  de- 
scribed by  Deventer  as  the  pelvift  vimis  parva,  while  Stein  later  applied 
to  it  the  designation  jttsto-minor.  All  of  its  mejisnremenU  are  more  or 
lesB  proportionately  sliortencd,  so  that  at  first  glance  the  pelvis  appears 
perfectly  nonnal,  the  narrowing  being  discovered  only  after  careful  men- 
suration. 
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as  occasionally  Uie  conju^ata  vera  is  relatirely  shoKer  than  the  transverse 
diotnettT  t>f  the  superior  strait,  and  exceptionally  the  inferior  is  relatively 
Bmaller  than  the  superior  strait,  so  that  we  have  a  type  approaching  the 
simple  flat  or  funnel-shnped  pelvis  respectively.  Michealis  considered  that 
the  aiituro-pOBterior  shortening  in  this  class  of  pelves  rarely  exceeds  1.5 
ecntinietre;  and,  although  this  appears  to  be  be  too  conservative*  a  fipiire.  it 
may  be  said  that  whenever  the  conjiigata  vera  measures  less  than  8  centi- 
metres, rhnchitic  changes  shoiild  be  suspected. 

This  pelvis  is  usually  met  with  iu  small  women,  although  one  18  occa- 
sionally surprised  to  find  it  in  those  of  large  stiturc.  It  has  generally  been 
said  to  occur  but  rarely  in  Germany  and  France,  although  it  was  observed 
in  37  and  28  per  cent  of  the  contracted  pelves  reported  by  Miillcr  and 
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Conner  resjwctively;  and  Kichelet  fitfltos  that  it  is  much  more  common 
in  France  than  Ima  generally  been  beltered.  Our  own  obgervations  show 
that  it  is  by  no  means  unusual  in  Baltimore,  as  it  was  noted  in  one  third 
of  the  contracted  pelves  occurring  in  wiiite,  and  in  two  tliir*l8  of  those 
occurring  in  black  women,  lu  the  latter  it  is  undoubtedly  a  sign  of  de- 
generation, and  is  a  manifestation  of  the  imperfect  physical  development 
which  elmractcrizcB  nofrroes  living  in  Urge  cities. 

Miiller  conBidcTcd  that  its  frcHiueUL-y  in  Bcmc  was  probably  due  to  the 
prevalence  of  cretinism  in  that  locality,  but  the  fact  that  Giinner  obeerved 

it  alinobtt  au  frequently  in  liascl, 
where  the  latter  disease  occurs 
but  rarely,  militates  againat  such 
a  view.  It  is  quite  poi-sible  that 
not  a  few  so-called  juato-minor 
pelves  are  really  of  rhacliitic  ori- 
gin, especially  in  negroes,  and 
that  in  such  casct?  the  other 
more  characteristic  changes  are 
lacking. 

The  diagnosis  is  readily  made.  The  exi.stence  nf  a  generally  contracted 
pelvis  should  always  be  suspected  in  small  women,  and  especially  in  poorly 
developed  working  wnnien,  although  it  should  not  he  forgotten  that  it  may 
oc<rur  in  largi?  and  apparently  well-funnetl  in<lividuala.  Accurate  informa- 
tion can  be  obtained  by  menus  of  pelvimetry.  All  of  the  external  meas- 
urements arc  eonsidorahly  and  iinifnrmly  fihortened.  Internal  exjiniiiia- 
tion  shows  a  shortened  conjiigata  vera  with  general  smallness  of  the  pelvic 
cavity,  typinil  rhachitic  changes  being  absent. 

The  effect  of  the  generally  contracted  pelvis  upon  lahonr  is  very  char- 
aetoristic.  Owing  to  the  fact  that  all  the  diameters  of  the  superior  stniit 
are  shorlene*!  instead  of  only  the  conjugala  vera,  as  in  flat  pelves,  the 
bead  encounters  more  or  less  equal  resistance  from  all  sides  of  the  pelvic 
inlet,  and  consequently  enters  it  in  a  sharply  Hexed  position,  so  that  on 
vaginal  examination  the  small  fontanelle  is  readily  felt,  whereas  the  large 
fontanellc  is  almost  <tr  quite  out  of  reach.  Mor(!ovcr,  as  the  rantraclion 
involves  all  portions  of  the  pelvic  canal,  labour  is  not  rapidly  completed 
after  the  head  has  pnssod  the  superior  strait,  and  as  a  rule  is  consider- 
ably proh>ngcd.  This  Is  due  partlv  to  the  resistance  offert^d  bv  the  pelvis, 
and  partly  to  the  faully  eharatrter  of  tlie  uterine  contra<;tinn8  iiieidcnt  to 
the  imperfect  development  of  the  uterus,  wluch  frequently  ctioractchzes 
such  cases. 

As  has  already  been  said,  a  generally  contracted  pelvis  with  a  cnnjugatA 
vera  of  a  given  length  oilers  a  greater  obstacle  tu  labour  than  a  tUtl  jielvis 
offering  a  similar  measurement,  and  for  practical  purposes  half  a  centimetre 
must  Iw  added  to  llie  latter  to  retluc'C  it  to  terms  of  the  former. 

The  Masculine  Pf/t***.— Michealia  directed  attention  to  the  fact  thftt 
generally  contracted  p^dvos  arc  occasionally  encountered  in  which  the  bones 
art!  tliieker  and  clumsier  than  usual  and  approach  the  male  type.  Pelves 
of  this  class  are  not  of  infrequent  occurrence,  and  have  the  same  effect  upon 


labour  as  tlie  ordinary  generaUy  ramtracted  variety,  though  in  exceptional 
inManccB  tliti  relative  coatraction  of  the  inferiur  strait  luay  give  riae  to 
aerious  dystocia. 

The  Infantile  Pelvis. — In  rare  instances,  as  the  result  of  disease,  which 
has  catit4L'd  the  individual  to  spend  her  entire  life  in  bed  without  attempt- 
ing to  sit  up  or  walk,  the  pelvis  retains  the  characteristic  infantile  form  to 
which  reference  was  made  in  Chapter  I.  Examples  of  tliis  abnormality 
have  been  described  by  Naegele,  Leieinger,  Biittner,  and  Giirlt,  but  natu- 
rally it  pos3ts«aes  no  obstetrical  aiguificance. 

The  Dwarf  Pelvis. — According  to  Bi^cus  and  Kolisko,  several  varieties 
of  dwarfs  must  be  distinguished— i.  o.,  the  chondrcwlystrophic.  the  "  tnic," 
the  crptin,  the  rhachitic,  and  the  hyi>oplastio  dwarf. 

Ill  the  lirHt-niPutioucd  variety  tlie  deformity  results  from  chondro- 
dystrophia  fcetalis  (Kaufmann)^  achondroplasia  (Parrot  and  Porak).  or 
fcetal  rhachitis,  afi  the  disease  has  been  vai'iously 
designatct].  Tlie  aiTection  is  not  allied  to  rha- 
chitis, but  is  characterized  by  well-marked 
changes  in  the  epiphyseal  cartilages  which  lead 
to  imperfect  development  of  the  shafts  of  the 
long  bones. 

In  the  "  true  "  dwarf  there  is  a  proportion- 
ate lai-k  of  general  development,  which  is  par- 
ticularly cliamcterizt'd  by  the  fact  that  the 
various  epiphyses  do  not  undergo  ossitieation, 
but  remain  cartilaginous  until  an  advanced  age. 

In  the  cretin  dwarf  the  lack  of  development 
is  general.  The  bony  changes  are  allied  to 
those  observed  in  the  true  dwarf,  but  are  less 
marked. 

Thi?  term  rhar-kHtr  dvttrf  should  not  be  ap- 
plied to  individuals  wliose  short  stature  is  duo 
to  skeletal  deformities,  but  should  be  restricted 
to  those  who  would  fall  far  below  the  normal 
height  even  if  the  deformities  were  slraighLeued 
out  and  compensated  for. 

In  the  hypoplastic  dwarf  the  changes  are 
quantitative  insteail  of  qualitative,  so  that  the 
individunl  dilfers  from  the  normal  only  in  its 
miniature  appearance. 

Each  of  these  varieties  of  dwarfs  has  a  char- 
acteristically sliaped  pelvis,  which  is  more  or 
less  generally  contracted. 

The  ChonilTodyaimphir.  Dwarf  Pflri.i. — Pig. 
544  rtpreseuta  a  chondrodystrophic  infant,  and  Fig.  545  a  ohondrodys- 
trophic  dwarf,  whose  pelvis  is  reproduced  in  Kig.  5tfi.  This  specimen  was 
described  by  Breus  and  Kolisko,  and  was  obtained  from  a  woman  twenty- 
seven  years  old  and  123  centimetres  tall,  who  died  after  a  f'.-psan'an  section. 

This  variety  of  pelvis  is  characterized  by  a  marked  antero-posterior  flat- 
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teniTiR,  so  that  on  first  glance  one  miglit  brieve  that  one  had  to  deal  with 

a  rhacliilic  pelvis.  On  closer  i?xaininali«n,  however,  It  is  seen  lliat  Uie 
ftatieaing  is  dut-  to  the  impcrfvut  dc^vcluprnt-nt  of  the  portion  of  the  iliac 
bone  eutering  into  the  formation  of  the  itio-pectineal  line,  owing  to  which 
the  BEcral  articulation  is  brought  much  nearer  the  pubic  bone  than  usnal. 
In  6  pelves  of  this  ehnracte.r  described  by  IJreua  and  Kolisko,  the  conjugala 
vera  varied  fnna  4  to  7  centimetres,  while  l!ie  transverse  diameter  of  the 
superior  stmit  was  but  slightly  short enc«l,  varying  from  11  to  12  centimetres. 
The  True  Dwarf  Prlvij!  {Pehis  Nanti). — This  variety  of  pelvis  ia  ex- 
tremely rare,  only  4  well-markcrd   specimena  being  iu  existence — those 
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described  by  Naegole  and  Boeckh,  Seliauta,  Paltauf,  and  Hreus  and  Kolis- 
ko, two  lit  which  were  in  females.  'I'iie  pelvis  iri  generally  contracted  and 
tends  towards  the  infantile  type,  but  its  most  chai-acteristic  feature  is  the 
persisteuec  of  cartilage  at  all  the  epiphyses.  Thus,  in  lioec-kli's  pelvis, 
which  belonged  to  a  thirty-one-year-old  woman,  108  centi7netn*s  tall,  the 
Y-shaped  cartilage  at  the  acptahuluin  was  clearly  marked  and  the  sacra) 
vertebne  were  not  fused  together  (Fig.  548). 

yVi*  Crcliii  Dwarf  rHvis. — This  is  n  generally  contracted  pelvis  with 
poorly  developed  and  inii>erfeetly  formed  Iwne.i.  Unlike  that  of  the  true 
dwarf,  it  does  not  present  infantile  characteristics,  but  shows  signs  of  a 
steady  though  imperfect  growth  throughout  early  life.  TTnossifietl  cartilage 
may  he  present  licre  and  tlierc  in  young  subjects,  but  it  disappears  with 
arlvancing  age  and  is  never  found  in  all  the  epiphyses  as  in  the  true 
dwarf  pelvis. 

The  Jihachidc  Dwarf  Pelvis, — True  rhaclntic  rlwarfs  an?  rare,  and  possess 
generally  contracted,  flat  rhachitic  pelves,  which  do  not  differ  from  those 
described  in  the  previous  ehapler  except  by  their  extrt^mely  small  size. 

The  Hypoplaxiic  Dwarf  Pelris. — According  to  Brcus  and  Kolisko  this 
variety  of  pelvis  ia  observed  in  very  small  individuals,  and  ia  simply  a  nor- 


mal  pelvis  in  miniature.  It  differs  materially  from  that  of  the  true  dwarf 
in  that  it  is  t-oinplotoly  ossified. 

11.  Localized  and  Asymmetrical  Anomalies  in  Development — 7^ 
ObliqvcUj  Conlracietl  or  Nartjele  Pelvis. — Naegele,  in  1803,  was  the  firet  to 
recognitue  thn  RijijiuficautT  uf  llus  variety  of  pelvis,  and  in  1839  published  a 
iiionngrapli  iipuii  the  subject  based  upon  the  study  of  ;i5  specimens,  one  of 
ftliich  had  been  obtained  from  an  Egj-ptian  niunniiy. 

The  Naegele  pelvis  presents  the  following  eharmrteristifia:  The  alse  of 
the  sacral  veiitebnH  are  either  lacking  or  iinperfcctly  developed  upon  one 
sidf\  whik'  itie  corresponding  sacral  foramina  are  snialler  than  those  uu  the 
normal  side.  In  the  great  majority  of  eases  the  sacrum  and  the  innomi- 
nate bone  are  firmly  synostosed  on  tlie  affected  side.  At  the  same  lime  the 
lattiT  U  push+Ml  upward  and  Itaekward  as  well  as  inward  from  the  region 
of  thi:  at'etabuliiiii,  and  ita  crest  is  at  a  higher  level  than  that  of  its  fellow. 
The  ilio-poctineal  lino  is  less  curved  than  normally,  being  almost  straight 
when  the  defonnity  is  marke<i,  while  upon  the  opposite  side  its  curvature 
is  accentuated,  [milieularly  in  tlie  anterior  portion.  Corresponding  with 
the  change  in  position  of  the  innominate  bone,  the  ischial  tuberosity  and 
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Spine  (ire  displnced  inward,  upward,  and  Imoltwaril.  thereby  approaching  the 
outer  margin  of  the  sacnini  and  iiarn)wiiig  the  s-oero-wiatic  notch.  'J'hc 
HymphysiB  pubie  ia  displaced  towards  the  well  side,  while  the  pubic  arch 
instead  of  looking  rlireetly  forward  is  directed  towards  the  abnormal  aide 
of  the  sarnim.  The  sacrum  itself  is  dtsplacerl  townrils  llio  aukylosed  side, 
while  its  anterior  surface  is  dirpcteil  nmre  or  less  obli^piely  towards  it. 

As  a  result  of  these  changes  tin?  pelvis  hrcomrs  obliquply  conlracled, 
the  superior  strait  being  ovate  in  shape,  with  its  small  pole  directed  towards 
43 
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the  abnormal  aacro-iliac  joint  and  its  larger  end  towards  the  horizontal 
rainim  of  the  piibis  on  the  well  eidc.  lU  oblitiue  diameters  are  of  unequal 
length,  the  ehorter  extending  from  the  sacro-iliac  ejiichondrosis  of  the 
well  aide  to  the  ilio- pectineal  eminence  on  the  diseased  aide,  while  the 
conjugata  vem  is  usually  somowbat  lengthened  imd  ia  directed  obliquely. 
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Tlip  dlBtanocs  from  the  prnmontory  of  the  saennn  to  the  aeetnbnlnm 
and  frnni  the  tip  of  tin?  parrum  tn  the  ischial  spini'  are  markedly  diininiahcd 
on  the  disfawd  side.  At  the  same  timu  the  distance  between  the  tuber 
ischii  of  the  diseased  side  and  the  opposite  posterior  superior  spine  is  less 
than  that  between  the  tuber  itM-hil  of  the  well  and  the  corresponding  spine 
of  the  diseased  side.  Moreover,  the  tip  of  the  spinous  process  of  the  last 
lumbar  vertebra  is  nmrt-r  the  anterior  superior  spine  of  the  iliuin  on  the 
diseased  than  on  the  well  aide,  while  the  distance  from  the  lower  margin 
of  Iho  symphysis  to  the  posterior  superior  spine  is  less  upon  the  well  side. 

The  walls  of  the  i)elvis  c<inverge  below,  so  that  the  contraction  involves 
the  entire  pelvic  cavity  but  is  relatively  greater  in  the  plnno  of  least 
pelvic  dimensions  and  the  inferior  strait  than  ot  the  superior  strait.  The 
a*!etnbiiluni  on  the  diseased  side  is  dircnrted  more  anteriorly,  while  that  on 
the  well  side  looks  alrimst  directly  outward. 

Mode  of  Proiiuriinn. — The  genesis  of  this  vftriety  of  pelvic  deformity 
has  given  rise  to  a  great  deal  of  disenssion,  some  writers  claiming  thai 
the  defert  in  the  sacrum  is  primarj*  and  the  synostosis  si?rondary;  others, 
that  the  synostosie  results  priniarily  from  changes  which  bring  about  more 
or  loss  destruction  of  the  sacral  n\n?.  The  former  view  was  advocated 
particularly  by  TTnna.  TTobI,  Litzmann,  Olshaiisen,  and  Schauta,  and  the 
latter  by  6ct«chler,  K.  Martin,  Thomas,  and  others. 
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It  is  now  generally  admitted  that  the  first-mentioned  view  is  correct, 
Hohl  anfl  others  hitving  gliowu  (hat  llie  entire  gacnil  aire  might  be  lacking 
withimt  a  sign  of  synostosis.  Moreover,  Tlioinas  and  Kuudrat,  among  othtr 
observers,  have  demonstrnted  that  the  ala;  of  one  or  more  sacral  verlebrte 
may  bt*  iiK-jent  or  iinperfecily  developetl  while  the  others  arc  normal. 
A<!C[)rtlingly,  wliiie  the  pynosto>;is  usuaily  occurs  at  the  affected  eacro-iliac 
syn<;houdrosi6,  it  is  not  a  necessary  characteristic  of  this  varirty  of  pelvis. 

The  mechanism  by  which  the  deformity  is  produced  is  as  follows: 
Owing  to  the  asyiiirni^lry  of  the  Bacrnni  tliere  is  compensatory  scoliosis  of 
the  luinljiir  portion  t>f  On;  vertebral  rolutnn  with  it*  convexity  on  the  dis- 
eased side.  This  causes  the  pelvis  to  assume  an  angle  with  the  horizon, 
thereby  bringing  about  a  lowering  of  the  acetabulum  on  the  diseased  side. 
As  a  consequence  greater  pressure  is  ext'rtfd  by  the  fennir  on  that  side, 
which  gradually  brings  about  an  ujjwanl,  hjickward,  and  Inward  dis- 
plaecment  of  the  corresponding  iuuoniinale  bime.  Owing  to  the  inereased 
pressure,  the  syno\-ial  membrane  at  the  sacro-iliac  synchondrosis  gradually 
urdergoes  pressure  necrosis,  and  synostosis  eventually  results. 

Frequetu-y. — Thomas,  in  18(51,  was  able  to  rollcrt  from  the  literature 
a  description  of  50  pt-lves  of  this  character.  Sinee  then  several  addi- 
tional cases  have  been  described,  but  at  present  the  entire  number  does 
not  exeeed  100. 

DiatjHosis. — (lenerally  speaking,  the  condition  is  reailily  recognisable, 
provided  that  one's  attention  is  directed  to  the  possible  existence  of  such  a 
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clefnrmity.  Unfortunately,  since  the  customary  external  mrasurements  give 
no  clew  to  its  presence,  the  diagnosis  is  usually  not  nmJe  until  labour 
is  far  advanced,  when  the  evident  dystocia  forces  one  to  look  for  the 
cause.  The  patients  do  not  limp,  and  as  a  nile  give  no  history  sug- 
gestive of  trouble  at  the  sacro-iliac  joint.     On  the  other  hand,  the  ex- 


istence  of  scoliosis,  a  variation  in  the  lieight  of  the  hips,  or  a  difference  in 
the  distAnce  hi'iwnrn  the  Ppirn'  of  (he  last  lumbar  vcrlelira  and  the  posterior 
8up>L>riur  spiuc>»,  iiihiiiild  oausl-  uue  lo  suspect  iti^  pOi>sihillty. 

Naegclc  suggested  five  measurements  which  should  be  nmde  in  such 
cases:  (1)  From  the  tuber  isehii  of  one  side  to  the  opi^site  posterior  supe- 
rior spine;  (2)  from  the  antttrior  superior  spine  uf  imu  sidu  to  the  opposite 
posterior  superiur  spine;  (3)  from  tlie  spine  of  tlie  last  lumbar  vertebra  lo 
the  anterior  sxipcrior  spine  on  either  side;  (t)  from  the  trochanter  to  the 
opposite  posterior  superior  spine;  (5)  from  the  lower  niar^n  of  the  sym- 
physis pubis  lo  the  |K}8trrior  8U|M-'rior  spines  on  either  side.  Normally, 
these  various  uieasiiremenls  should  be  the  same  on  both  sides,  but  ditTur 
considerably  in  obliquely  contracted  pelves. 

Owing  lo  the  difliculty  of  definitely  locating  their  end  jwints,  the  first, 
fourth,  and  liflh  mensurnments  are  rarely  employed;  bul  llie  inronnatiou 
obtained  from  the  second  and  third  is  of  very  considerable  value.  A  ditTcr- 
ence  of  more  than  1  centimetre  Imtween  these  nieaHureinents  on  (lie  two 
sides  indicates  an  obliquely  contracteil  pelvis,  but  is  not  suificient  to 
enable  one  to  diiTcreiitiule  between  the  Nae^lo  and  the  other  varieties. 
On  internal  examination  the  conjujjata  vera  is  not  shortened,  but  on  meas- 
uring the  diagonal  conjugate  it  is  found  that  the  synijiliysis  pubis,  instcail 
of  being  situated  directly  in  front  of  the  promontory-,  lies  considerably  to 


PioB.  MX,  Mt— TaA»iiTKiwKj.Y  OMTaAmm  Rohbkt  Piu.TTit  (Rnlwrt). 

one  side  of  it.  On  palpation  it  is  found  that  the  lateral  wall  of  the  pelvis, 
as  well  as  the  ischial  spine  and  tuberosity,  approaches  the  sacrum  much 
more  closely  on  the  diseased  than  on  the  opposite  side,  while  the  ilio-pec- 
ttneal  line  is  markedly  flattened.  At  the  same  time  the  distance  between  the 
tubera  ischii  is  markedly  diminished. 

Kffeci  upon  Labour. — Wlien  the  deformity  is  at  all  prononnced,  the  side 
of  the  pelvis  corresponding  In  the  small  end  of  (be  oval  is  so  contracted  as 
to  l>e  of  no  practical  value  for  the  passage  of  the  ehibl,  so  that  engagement, 
if  it  is  to  cKcur  at  all,  must  take  place  on  tlie  opposite  side.   In  effect,  the  pel- 
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vie  ittlet  becomes  converted  into  one  of  the  generally  contrflcted  variety,  and 
an  idea  of  ita  availabk'  space  i8  gained  by  measuring  not  tlie  conjugata  vera, 
but  the  distance  bciwceu  tke  symphysis  pubis  and  the  aacro-iliac  synchon- 
drosis on  th«  surmal  side.  If  engagement  is  possible,  labour  will  progreaa 
more  favouraoty  M'hcn  tlie  occiput  is  directed  towards  the  ilio-pcctiueal 
eminence  of  the  diseased  tlian  lowarda  tliat  of  the  well  side,  for  the  rea- 
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son  that  in  the  first  inptance  the  biparietal  diameter  lies  in  the  long'  oblique 
insteiul  of  in  tlie  short  oblique  diunieter  of  the  auiw-Tior  utrait. 

Owing  to  the  steady  increase  of  the  contraction  in  tUe  lower  portion 
of  the  pelvis,  nwrkod  difficulty  is  experienced  when  the  head  attempts  to 
pass  bf'lwccn  the  ischial  xpiiieH  an4]  tuherogitlea,  and  tlie  possibility  of 
delivery  dupwids  upon  the  distance  between  these  points. 

Prognosis. — If  the  deformity  is  marked  the  prognosis  is  bad,  unless 
Ca^sarnnii  secfion  be  performed.  Litzmann  Btates  that  23  out  of  28  mothers 
died  in  the  fii-st  labour,  ami  that  only  (J  labours  ended  spontaneously  out  of 
tho  U  making  u])  his  untire  series. 

Generally  speaking,  spontaneous  labour  is  out  of  the  question  unless 
the  short  oblique  diametor  measures  8.5  centimetres.  When  this  limit  is 
reiu'h*!d,  Cn'sarenn  m^etion  is  thfl  only  rational  riiethod  nf  trealment  if  the 
child  is  alive  and  tin-  patient  in  good  ctmdition.  Pinard  in  1  case  per- 
formed a  modified  symphyseotomy,  which  he  designated  as  ischio-pubiotomy, 
and  thereby  gained  sufficient  room  for  the  delivery  of  the  ehiUl.  He 
sawed  through  the  horizontal  ramus  af  the  pubis  and  the  ascending  ramus 
of  the  ischium  on  the  diseased  sidi'  instead  of  cutting  through  the  syinjihy- 
sis.  The  operation  is  strongly  condemned  by  litidin,  and  its  perfommnco 
is  certainly  not  to  be  recommended. 
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in.  Localized  and  Symmetrical  Anomalies  in  Derelopment. — These 

may  be  of  several  characters;  {a)  Imperfect  (lovL-lopiiient  of  both  eacraJ 
alie;  (&)  lack  of  union  at  tlie  sjmphyttis  pubis;  (r)  lack  of  devRlopmnnt  of 
the  vertebral  bodice  of  the  eacrum;  (d)  assimilation  of  the  last  luiubar 
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vertebra  with  the  sacrum,  or  of  the  first  sacral  vertebra  with  the  lumbar 
column. 

The  Transversely  Contracted  or  Iloberf  Pelvis. — Imperfect  development 
of  the  sacral  alse  on  both  sidee  produces  a  pelvis  which  is  markwUv  con- 
tracted tranaverselv,  and  is  Homctimes  dencrihe*!  as  the  thnMe  NnftjeU  pfh*M. 
This  variety  is  exli-cmL'Iy  rare,  Tariiicr  stating  that  only  10  cases  had.  been 
described  up  to  1898  {Vig.  553). 

In  the  pelvis  described  by  Robert  the  alee  on  both  sides  of  the  aaerum 
were  lacking,  and  the  iunoniimite  bones  firinly  synoKtofcd  witli  the  ru<U- 
mentary  sacrum.  The  anterior  surface  of  the  latter  was  convex  in  both 
directions.  Owing  to  the  imperfect  development  of  the  sacrum,  the  pelvis 
was  markedly  contracted  transversely,  and  only  sli^^htly  antero-posteriorly, 
the  anteru-jmsterior  and  transverse  diameters  of  the  superior  and  inferior 
straits  measurinj;  9.7  and  7,  and  10. C  and  5.1  ccntimotres  respect iveiy. 

Just  OS  in  the  Xae^rele  pelvis,  bony  Tinion  between  the  sacnira  and 
innominate  bnnes  in  not  an  essential  characteristic,  and  is  occasionally 
lacking,  eonietiraes  on  one,  much  more  rarely  ou  both  sides*.  Where  there 
is  a  difference  in  the  development  of  the  ala;  on  the  two  sidcf:  it  can  readily 
be  understoo*!  how  an  asymmetrically  transversely  contracted  pelvis  may 
result. 

The  diapTiosis  is  readily  made,  all  of  the  transverse  external  measure- 
ments being  markedly  shortene*!  while  the  external  conjugate  remains 
practically  normal.    Internal  examination  shows  the  conjugata  vera  to  be 
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only  slightly  changed,  while  it  is  hardly  possible  for  the  marked  approach 
of  tlw;  iachial  spiuca  and  tuberosities  to  one  another  to  escape  recognition. 
Id  all  cases  thus  far  reported  the  transverse  narrowiug  of  Uie  pelvia  was 
6o  great  us  absolutely  to  preclude  the  possibility  of  the  birth  of  a  living 
child,  and  acuonlingly  Cfeniarean  section  is  the  only  rational  method  of 
treatniL'ut. 

Split  Pelvis. — In  rare  instances  union  between  tlie  pubic  bones  at  the 
s}^Itphy8i8  doet*  not  occur,  and  the  anterior  portions  of  the  pelvi.s  gape  widely 
(Fig.  555).    This  condition  is  usually  u^tsociated  with  ectopia  of  the  bladder 
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and  imperfect  development  of  the  lower  portion  of  the  anterior  abdominal 
wall.  Tt  has  been  observed  in  ndulta,  but  naturally  is  more  common  in 
young  children.  We  are  indebted  to  Litzniann  for  the  first  accurate  de- 
scription of  a  pelvis  of  this  character  from  an  obstetrical  point  of  riew. 
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wiilcnitig  of  the  posterior  i>ortion  of  the  pelvifs.  while  its  anterior  iwrtions 
&I-U  iiioru  ur  k-aa  {mmlhl.  Kxtrrmil  rxiiniiiintioii  in  such  caRca  shows  a 
marked  flaring  of  the  anterior  superior  spiueii  uC  ihe  ilium,  and  were  llic 
(h^fwtive  enmlition  of  the  anterior  portion  of  the  pelvis  not  clearly  evident 
a  rhachitic  pelvis  might  be  suspected. 


Fio.  MS. — Low  AMuittLATioif  Pblvii  (Brvuii  mi<1  Kqlisico). 

The  distance  l»etween  the  extremities  of  the  puhic  hnues  varies  conrader' 
ably,  and  occasionally  is  as  great  as  14  ceutfjnetreB.    Tlus  space  ia  usually 
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fillod  by  a  Hbrinoua  band.  Schickclc  lias  lately  reported  a  case  of  labour  in 
a  pelvis  of  this  character,  and  states  that  8  others  are  to  he  found  in  the 
literature.  In  only  2  of  them  wilk  labour  perfectly  spontaneous,  but  in 
none  of  ilipni  was  ^reat  difliculty  experienced,  as  for  practical  purposies  the 
pelvis  may  be  considered  as  generally  enlarficd,  the  dystocia  being'  duo  to 
abnonnalitics  of  mechanism  resulting  from  the  absence  of  a  resistant  ante- 
rior pelvic  Willi.  Rnnig  and  Kollsko  gi\p.  an  t^xcijUenL  deacription  of  several 
hithi^rto  undoscribed  cases,  and  discuss  fully  tlic  mccbauical  factors  con- 
oerned  in  their  production. 

Jmpprffct  Der«hpinent  of  the  Vfrtffjral  /?Ofiifts  of  tfii  Sacrum. — ^Tjitzmann 
has  desfribud  a  rt'iziiirkable  (H^lvis,  in  which  almost  the  entire  sacrum  was 
lacking.  Tliis  defect  was  associated  with  euusiderable  transverse  contrac- 
tion, which  increased  as  the  inferior  strait  was  approached,  the  tnmsverse 
diameter  of  the  superior  strait  measuring'  10.5  ceiitiinetres,  wlille  the  dis- 


Pia.  6M. — A«rKKmiioAL  AMiHiiaTTox  PxLTU  (Brciu  aod  KoUako). 


tance  between  the  ischial  spines  and  ischial  tuberosities  was  G.5  and  8.5 
centimetres  respectivt-ly  (Fig.  557). 

A»gimilaiioti  Felvis. — Occasinnally  the  tnmsverae  processes  of  the  lost 
luuibar  vcrtL-bra  may  be  transfiimu'd  into  structures  similar  to  the  lateral 
masses  of  the  sacral  vertebra-.  Hence  the  former  assumes  the  functions  of 
the  first  sacral  vertebra,  the  sacrum  being  now  comi)ose<l  of  6  instead  of  5 
pieces.  lu  oilier  iustauees  the  first  sacral  vertebra  may  take  on  the  cliarac- 
teristics  of  a  lumbar  vertebra  and  be  assimilated  nith  the  lumbar  column,  so 
that  there  are  K  lumbar  :ind  only  4  sacral  vertebni^  Occasionally  the  first 
coccygeal  vertebra  may  bucoine  assimilated  with  the  sacrum,  but  this  has  no 
effect  upon  the  character  of  the  pelvis.    With  tlie  exception,  tlien,  of  the 


last,  these  conditions  give  rise  to  marked  clianges  in  the  sliape  of  llxe 
pelvis. 

WIiL'U  the  last  lumbar  is  assimilated  with  tlie  first  sacral  vertebra,  so  that 
the  sacrum  consists  of  G  pieces,  important  chants  in  the  shape  of  the 
pelvis  result,  wliich  depend  in  gi-eat  [lart  uj>on  the  niaTiner  in  which  the 
Racnim  and  innominate  bones  artlimlatt?,  uk  n-idl  as  upon  the  width  of  the 
former.  In  some  cases  the  condition  gives  rise  to  a  pelvis  wliich  is  very 
high  in  its  posterior  jMjrtion,  and  whose  superior  strait  is  almost  round,  the 
walls  in  its  inferior  jHirtion  ccmvcrfjing,  thus  producing  a  fiinnel-shaped 
pelvis  {st'u  Fig.  558).  Ju  other  caws  tliu  uoudition  gives  rise  to  a  some- 
what transversely  contracted  pelvis  (sec  Fig.  561). 

On  the  other  hand,  when  the  first  sacral  vertebra  is  assimilated  vnih  the 
lumbar  c^iluini,  a  pelviw  rpsults  which  is  very  slialUiw  in  its  posterior  por- 
tion, but  which  ufTcra  no  partic-ular  obstacle  tu  labour  (see  Fig.  563). 

Occasionally  the  assimilated  vertebra  may  undergo  only  a  partial 
change,  one  side  of  it  retaining  the  characteristics  of  a  luml>ar  or  sacral 
vertebra,  as  the  ca.*w  may  be,  while  the  other  8i<le  Hnd«:rgn['8  uonsidcrable 
modification.  Under  surh  circumatatices  asymmetrical  pelves  result  which 
are  not  infrequently  obliquely  coatractcd  (see  Fig.  564). 
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CHAPl'KR   XXXVIl 

PELVIC  ANOMALIES  DUE   TO  DISEASE  OF  THE    VERTEBRAL 

COLUMN 

Kyphotic  Pelvis. — Kyphusis  or  humpback,  the  result  of  spinal  caries, 
plays  an  important  part  in  the  prodiiu'tion  of  jjclvic  Bbnormalitioa,  for  whi'n 
Bituattd  in  th*;  lowtT  portion  of  the  vertebral  column  it  ia  nearly  always 
associated  with  a  flianictfrislically  funne!-f>liap)!d  pelvis. 

We  are  indebted  to  Ilokilunsky  fur  the  first  accurate  work  uiwn  the 
subject,  although  as  early  as  IISH  Madame  Tioursier  du  Coudray  reported  a 
Csesareau  section  performed  upon  a  patient  having  a  pelvis  of  this  character. 


*.^S9^ 
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Fis.  MS.— LoKotTVDDrAt.  Ssonoir  nnoDou  Pklti*  ahd  RriKAi.  Colpmh  in  Douo-mMsaII 
Kn-Huaia  (.BraiMwiJ  Kolinko). 

The  most  important  contribution  to  our  knowledge  concerning  the 
kyphotic  changes  was  made  by  Brcisky  (1865),  who  clearly  set  forth  the 
mechanical  factors  hy  which  the  alteration  in  shape  was  brought  about, 
Later  Chantreuil,  rhanipneys,  Barbour,  Trcub,  and  particularly  Breus  and 
Kulisko,  added  materially  lu  uur  knowledge  of  the  subject. 
654 
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Tlie  effect  exerted  upon  the  pelvis  by  kypliosis  differs  according  to 
its  location.  When  the  Ribbiis  or  hiimp  is  situated  in  the  dorsal  ro^on  it  is 
usually  compensated  fur  by  marked  lordosis  beneath  it,  eo  that  the  pelvis 
itself  is  but  little  changed.  On  the  other  hand^  when  situated  at  the  junc- 
tion of  the  dorsal  and  lumbar  portions  of  the  verlubral  column  its  effect 
upon  the  petris  becomes  manifest,  and  is  still  further  accentuated  when 
the  kyphosis  is  lower  down,  being  most  marked  when  it  is  at  the  lumbo- 
sacral jimcliou. 

Klion  Qnalyze<l  85  cases  reported  in  the  literature,  and  found  that  the 
kyphosis  was  doreo-lumbar  in  24^  lumbar  in  17,  and  lumbo-sacral  in  37 


# 


Flo.  M<. — KTfMUTio  PiiLvia,  inowtxa  V.iMnoA'non  at  Cdkipqat*  Tnu. 

cases,  while  in  7  other  cases  the  vertebral  column  so  overhung  the  superior 
strait  as  to  produce  a  "pelvis  ohtecta"  (Fig.  AR7). 

The  chaniot eristic  feature  of  the  kyphotic  pelvis  is  a  retropuUion  and 
rotation  of  the  sacrum,  by  which  the  promontory  becomes  displaced  back- 
ward and  the  tip  forward.  At  the  same  time  the  entire  bone  becomes 
elongrated  vertically,  ami  narrowwl  from  side  to  side.  Theft*;  changes  are 
associated  with  a  n)talion  of  each  innominate  bone  about  on  axis,  which 
extends  through  the  symphysis  pubis  and  the  sacru-iliac  articulation,  so 
that  the  iliac  foasiR  become  flared  outward  while  the  lower  portions  of  the 
ischial  bones  are  turned  toward  the  middle  line. 

WHien  the  kyphosis  is  in  the  dorso-lumhar  region,  marked  lordosis  below 
it  indicates  an  attempt  at  compensation,  but  as  this  is  imperfect,  the  body 
weight  is  transmitted  to  the  sacrum  in  such  a  manner  that  the  latter  be- 
comes markedly  rctroposed  and  lengthened,  its  promontory  being  farther 
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tering  it.  TliiR  condition  waa  described  by  Fcldin^r  aa  petns  obUcfa.  Tn  his 
81>ecuuea  the  distouce  between  the  symphysis  pubis  aud  the  nearest  point 
on  the  Tcrtobra!  column  was  3.8  centimetree.  The  pelvis  obtcctA  was 
iiotet]  in  8  p«r  vent  of  (he  cases  analyzed  by  Klien.  A  similar  condition  was 
dfficribfd  by  Herrjjott  as  spondyHzi-nie. 

Mode  of  rrviiudion. — A  k>'pho6is  in  the  dorsal  region  is  usually  com- 
pensated for  by  a  marked  loprlosis  below  it,  so  that  the  body  weight  is 
transmitted  to  the  sacnim  in  the  usual  manner.  On  the  oth«r  hand,  as 
Breisky  pointed  4)ut,  when  the  hmnp  is  situated  lower  down  the  body 
weight  is  transniitted  throujih  its  upper  limb,  and  on  reaching  the  jj^ibbus 
becomes  resolved  into  two  coin[tonentB,  one  of  which  is  directed  down- 
wartj  and  the  other  bnckward.  This  laltcr  force  draws  the  promontory  of 
tlie  sacrum  backward  and.  upward,  thus  leading  to  rotation  of  tJie  en- 
tire bone  (Fi;;.  TiBS). 

Breus  and  Kolisko  have  shown  that,  owin^r  to  the  necrosis  of  one  or 
mor«  of  the  vertebral  bodies  forming  the  jribbus,  the  body  weight  is  not 
transmitted  directly  through  the  vertebml  bodies  below  it,  but  througH 
their  arches  and  spinous  processes.  As  a  result  the  latter  come  into  close 
contact,  while  the  anterior  portions  of  the  vertebne  become  widely  sepa- 
rated, thus  leading  to  marked  lonloats  beneath  the  gihhus.  This  causes 
an  upward  drag  upon  the  bodies  of  the  t»«eral  vertehiic,  which  become 
stretched  and  elongated,  roincident  with  these  changes  the  innominate 
bonifs  likewise  undergo  n>tation,  which  brings  at)nut  a  narrowing  of  the 
lower  portion  of  tlic  pelvis,  and  is  due  partly  to  the  barkwiird  displace- 
ment of  the  sacrum  and  partly  to  increased  tension  cicrted  by  the  ilio- 
femoral ligamrnts. 

Frtfjuencp. — According  to  Klien'a  stattstiral  study  a  kyphotic  pehn's  is 
met  with  once  in  every  d.OIG  labours,  although  he  himself  believes  that 
this  e!;timute  was  too  low,  in  view  of  the  fact  that  humphnckcd  women  are 
relatively  numerous.  On  the  whole,  it  is  pnib;dde  that  any  one  who  has 
much  obstetric  practice  is  liable  to  meet  with  one  or  more  cases  complicated 
by  this  abnormaUty. 

Diatjiiftnig. — The  diagnoeiB  U  usually  easy,  as  the  external  deformity  is 
readily  detected  and  at  once  snggcsis  t!ie  potwihle  existence  of  a  funnel- 
shaped  pelvis. 

External  pelvimetry  is  of  great  value,  as  it  shows  that  the  distance 
between  the  iliao  crests  is  equal  to  or  exceeds  that  between  the  trochanters, 
whereas  normally  the  reverse  is  true.  In  a  patient  suffering  from  this  de- 
formity, lines  drawn  through  the  iliac  crests  and  Iroehauters  will  meet 
somewhere  in  the  neighlwurhood  of  the  feet,  instead  of  near  the  head  as 
is  generally  the  case. 

On  internal  examination  the  transverse  narrowing  of  the  pehnc  oatlet 
should  he  noted,  as  well  ns  the  nntcro-posterior  lengthening  of  the  conjugata 
vera.  Tn  the  lumlio-sarral  variety  the  promontory  no  longer  exists,  and  the 
bmlies  of  the  lower  lumbar  vertebra  overhang  the  superior  strait.  Accord- 
ingly, partienlftr  attention  should  be  devoted  to  estfimating  the  length  of  the 
"pseudo-conjugate" — the  distance  from  the  upper  margin  of  the  svmphy- 
sis  pubis  to  the  nearest  portion  of  the  vertebral  column.     Occasionally 
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tho  rondition  may  Tw  confounded  with  epondylolisthests,  and  the  diffe> 
cntial  diagnosis  will  be  coneidered  under  the  latter  heading. 


jt^J^^  ^^' 


.Uii---e.vtMAi.  K\riiiiei8  (Hint). 

se  of  the  vprtrhral  column 

T  lessen  the  capmity  nf  the 
^I'llly  |inirliiIoiiB  ftt  (in  early 
lis  favouring  Uie  oceurrence 
Thus  KUen,  in  103  ca^es^ 
tjvtions.     Of  the  former  90 

-ilinr  anterior  ppepentationg 
c  nnti'd  in  only  niio  third  of 
yidod  hi'lwppn  ri^lit  anterior 
ft-  a  8atisfnrto7y  expltination 
osition,  but  the  production 
of  posterior  positions  is  readily  neen  to  be  dtic  to  the  pendulons  abdomen, 
as  nnrlcr  Fiirh  eircnmslancps  the  ranrave  antnrior  surface  of  the  ehild 
tends  fo  apply  Itself  lo  the  convex  anterior  siirfnrr  of  the  nterus. 

At  the  time  of  labonr  the  presentinf;  part  exporieuces  no  diiliculty  in 
entering  the  superior  strait,  and  nr>  ohfttacle  ifi  met  with  until  it  reaches 
the  lower  part  of  the.  pelvis,  partirnlarly  between  the  iwhial  ppines.  If 
the  tran9vei"?e  cnntraetinn  he  not  too  marked  to  prevent  fhe  pas8ag;e  of 
the  head,  further  difficuUy  is  eneonntcrcd  wlicn  the  latter  attempts  to  pass 
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tcring  it.  This  condition  waa  deacribed  by  FeWing  as  pelvis  nftteda.  In  his 
specimen  the  cli»tance  between  the  symph^Bis  pubis  and  the  nearefit  point 
on  the  vertebral  column  was  3.8  centimetres.  The  pelvis  ubtccta  was 
noted  in  8  per  cent  of  the  coses  analyzed  by  Klicn.  A  similar  condition  was 
described  by  Tlerr^tt  as  spondylizeme. 

Mode  of  Production. — A  kyphoaifl  in  the  dorsal  region  is  nsually  com- 
pensated for  by  a  marked  lordosis  below  it,  so  thai  the  body  weight  is 
trnnsniittcd  to  the  sacrum  in  the  nsual  manner.  On  the  other  hand,  as 
Breisky  pointed  out,  when  the  hump  i«  Bituated  lower  down  the  body 
weight  \»  transmitted  through  its  U[i[>er  limb,  and  on  reaching  the  gibbus 
becomes  resolved  into  two  components,  one  of  which  is  directed  down- 
ward and  the  other  backward.  This  latter  force  draws  the  promontory  of 
the  ssuTum  bat'kward  and  ujiward,  thin*  leading  to  rotation  of  the  en- 
tire bone  (Kig.  5(18). 

fireus  and  Kolisko  have  shown  that,  owing  to  the  necrosis  of  one  or 
more  of  the  vertebral  bodies  forming  the  gihl)us^  the  body  weight  is  not 
transuiittcd  directly  through  the  vertebral  bodies  below  it,  but  through 
their  arches  and  spinous  processes.  As  a  result  the  latter  come  into  close 
contact,  while  the  anterior  portions  of  the  vertebrae  become  widely  sepa- 
rated, thus  leading  to  marked  lordosis  beneath  the  gibbus.  This  causes 
an  upwai-d  drag  upon  t!ie  bodies  of  tlie  sJKTal  vertebra?,  which  become 
stretched  and  elongated.  Coincident  with  these  changes  the  innominate 
liones  likewise  undergo  rotation,  which  brings  about  a  narrowing  of  the 
lower  portion  of  the  pelvis,  and  is  due  partly  to  the  backward  displace- 
ment of  the  suL-rum  and  partly  to  iucreased  tension  exerted  by  the  ilio- 
femoral ligaments. 

Frequettaj. — According  to  Klien's  statistical  study  a  kyphotic  pelvis  is 
mot  with  once  in  every  fi.tllfi  lalnmnf,  allhough  be  himself  believes  that 
this  estimate  was  too  low,  in  view  uf  thi^  fut-t  that  liurnpbiieked  women  are 
relatively  numerous.  On  the  whole,  it  is  prnlmhle  that  any  one  who  has 
much  oljstetric  practice  is  liable  to  meet  wilh  one  or  more  cases  complicated 
by  this  abnormality. 

Pia(/noftiit. — The  diagnosis  is  usually  easy,  as  the  external  defonnily  is 
readily  delected  and  at  once  suggests  the  possible  existence  of  a  funnel- 
shajied  pL-lvis. 

External  pelvimetry  is  of  great  value,  as  it  sliows  that  the  distance 
between  the  iliac  crests  is  equal  to  or  exceeds  that  between  the  trochanters, 
whereas  normally  the  reverse  is  true.  Tn  a  patient  Fuffering  from  this  de- 
formity, lines  drawn  through  the  iliac  crests  and  trochanters  will  mecit 
somewhere  in  the  neighbourhood  of  the  feet,  instead  of  near  the  head  as 
is  generally  the  case. 

On  internal  examination  the  transverse  narrowing  of  the  pelvic  outlet 
should  be  noted,  as  well  as  theantcro-posterior  lengthening  of  tlieconjugata 
vera.  In  the  lumbo-saeral  variety  the  promontory  no  longer  exists,  and  the 
lM>die8  of  the  lower  Inmhar  vertebra  overhang  the  superior  strait.  Accord- 
ingly, part irulnr  attention  Bhould  he  devoted  to  estimating  the  length  of  the 
"  pscudo-conjngnte  " — the  distance  from  the  upper  margin  of  the  symphy- 
sis pubis  to  the  nearest  portion  of  the  vertebral  column.     Occasionally 
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Ffffri  vpnn  T.nhmir. — Owinp  to  the  cnllftpge  of  tlic  verffibral  cohimn 
thp  riliH  iifipronfh  the  prlvjc  brim  ninl  iiinrkofily  If^sscn  (ho  capacily  of  the 
abdumcn,  wliirh  in  cnn.ipqiiciK'i'  Iwooinr-H  rnjirlit'illy  poniliitoiis  at  an  early 
period  of  pref^nancy.  (Iipsp  mechanical  coutlitions  favouring  tlie  occurrence 
of  rj^rtjiin  ahnnrnial  positions  of  the  foetus.  Thus  Klicn,  in  10,1  cawBj 
found  100  !onjritvi(]inal  and  ^  ohhV)ne  prpRcntatinnB.  Of  the  former  90 
were  vprtrx,  4  face,  and  fi  lin'och  presentations. 

Tt  is  interesting  to  note  that  left  oecipilD-iliac  anterior  presentations 
oet'iirri'd  much  less  frequently  than  nisiml.  being  nott'd  in  only  one  third  of 
the  Cftses.  while  the  remainder  were  eqnnlly  dividrd  between  right  anterior 
and  posterior  presentations.  Tt  is  ditTifnlt  to  give  a  witisfiirtniT  explanation 
for  the  iinti.sual  freqnenry  of  thi;  U.  O.  I.  A.  position,  but  the  production 
of  posterior  positions  is  readily  seen  to  be  duo  to  the  pendulous  abdomeu, 
as  under  sneh  eircumstanees  the  enneave  anterior  surface  of  the  child 
tends  tn  apply  itself  to  the  eonvex  anterior  aiirfaee  nf  the  iiterus. 

At  the  time  of  hibour  the  presenting  part  experiences  no  dilTieully  in 
entering  the  superior  ptrait,  and  nn  obstacle  is  met  with  until  it  roaches 
the  lower  part  of  the  pelvis,  parliculurly  between  the  ischial  spines.  If 
the  transverse  eontmction  be  not  too  mnrked  to  prevent  the  pa-ssage  of 
the  head,  further  difficulty  is  encountered  when  the  latter  attempts  to  pass 
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bcueath  the  pubic  arch,  which,  owing  to  the  approach  of  the  lubera  iscliii* 
has  become  more  an^ilar  than  usual,  so  that  the  head  is  prevented  from 
coming  in  contact  with  the  lower  margin  of  the  symphjaia  pubis  and  must 
descend  lower  tliau  ueual  in  order  to  be  bom.  This  fact  readily  explains 
the  deep  perineal  tears  eo  frequently  observe*!. 

Generally  speaking,  it  may  be  said  that  wlion  the  distance  between  the 
ischial  spineg  is  lesj"  than  8.5  centimetreH,  labour  heronies  difiicult  or  impos- 
sible, according  to  the  degree  of  contraction.  Owing  to  the  narrowing  of 
the  pubic  arch,  occipito-antcrior  arc  less  favourable  than  occipito-posterior 
presentations,  as  in  the  former  the  wide  biparietal  diameter  has  ia  accom- 
modate itself  to  the  narrow  pubic  arch,  whereas  In  the  latter  its  place 
is  taken  by  the  brow.  According  to  Klieu,  face  presentations  are  still  more 
favourable  for  the  same  reason. 

Prognosis. — If  the  contraction  is  at  all  marked,  the  prog:no8i8  is  bad 
unlpt<8  (^Hisarean  section  is  resorted  to.  Klien  has  analyzed  the  histories 
of  J7o  labours  oi^curring  in  f>S  women,  and  found  that  40  per  cent  of  the 
children  died.  The  maternal  mortality  varied  according  to  the  degree  of 
contraction;  when  the  disproportion  between  the  biparietal  diameter  of  the 
chiUl's  heail  and  the  disttinre  between  the  sjiines  was  alight  it  was  6.2  per 
cent,  as  compared  with  17  per  cent  in  marked  cases. 

Neugebauer  has  likewise  analyzed  the  histories  of  199  labours  occurring 
in  118  women,  and  found  that  only  44  ended  spontaneously.  The  maternal 
mortality  was  24.3  per  cent,  and  49  per  cent  of  the  ftrtusc-s  died. 

Treatment. — WliL-n  the  distances  between  the  spines  and  tuberosities  of 
the  ischium  do  not  fall  below  8  centimetres,  spontaneous  labour,  or  at  least 
a  probable  delivery  with  forceps,  can  be  looked  for,  but  when  the  meas- 
urements fall  below  this  limit,  operative  interference  becomes  neceaaary. 
If  the  case  bo  seen  in  the  later  weeks  of  pregnancy,  tlie  pn>priety  of  the 
induction  of  premature  labour  may  be  considered.  As  a  rule,  however, 
Csesarean  section  at  term  is  far  preferable  unless  the  child  is  very  small. 
Symphyseotomy  is  urged  by  many  as  an  apiirojirintfl  operation  in  this  class 
of  deformity,  and  will  certainly  give  a  sulTicient  increase  in  the  size  of  the 
pelvic  outlet  to  permit  the  passage  of  the  head,  provided  the  distance  be- 
tween the  spines  dona  not  fall  below  6  centimetres.  If  the  cliild  is  already 
dead,  craniotomy  is  the  operation  of  election. 

Kypho-RhacMtio  Pel™. — Kyphosis  is  nearly  always  of  carious  origin, 
but  when  line  to  rliacliitis  it  is  usually  associated  with  a  greater  or  lesser 
degree  of  scoliosis.  In  the  rare  cases  of  pure  rhachitic  kyphoHia,  how- 
ever, the  pelvic  changes  are  slight,  as  the  cfTect  of  the  kyphosis  is  counter- 
balaneed  to  a  great  extent  by  those  of  the  rhachitis,  the  former  leading  to 
an  elongation  and  the  latter  to  a  shortening  of  the  eonjugata  vera,  while 
lending  res|>cctively  to  narrow  and  widen  the  inferior  strait.  Thus  it  may 
happen  that  a  woman  presenting  a  markedly  deformed  vertebral  coluraji 
of  this  character  may  still  have  a  practically  normal  pelvis.  The  two  pro- 
cesses, however,  do  not  always  counteract  one  another,  and,  as  a  rule,  when 
the  kyphosta  is  high  up  the  pelvic  changes  are  pretlorninantly  rbacliitic. 

Scoliotic  Pelvis. — Pronounced  scoliosis,  or  lateral  curvature  of  the  spine, 
is  usually  of  rhachitic  origin;  but,  on  the  other  hand,  minor  dcgreea  of  the 
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diiforaiity  are  often  obserrcd  which  have  no  connection  with  rickets.  When, 
the  scoliosis  involves  the  upper  portion  of  the  vertebra]  coltmut  it  is 
uminlly  campensateil  for  by  a  carreaponding  curvature  in  the  opposite  direc- 
tion JowiT  down,  thus  giving  rise  to  a  double  or  S-shaped  curve.  In  such 
casi!3  the  body  woijt;ht  is  transmitted  to  the  sacrum  in  the  nsual  manner. 
But  when  the  scoliosis  is  lower  down  and  involves  the  lumbar  region,  the 
sacrtiTH  takes  jwrt  in  the  coinpc-nHatnry  process  and  at!t;c>rdingly  assumes  an 
abnonnal  position  which  leads  to  slight  asymmetry  of  the  ptdvls. 

Breus  and  Kolisko  have  devoted  particular  attention  to  the  pelvic 
anomalies  resulting  from  non-rhachitic  scoliosis,  but  the  changes  in 
shape  are  usually  so  slight  as  to  have  little  or  no  elTcct  upon  the  course 
of  labour. 

When  duo  to  rhachitis,  the  scoliosis  may  be  very  pronounced,  and 
give  rise  to  marked  pelvic  deformity,  in  wliich  the  characteristic  changes 
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due  to  the  anomaly  of  the  verttdjral  column  are  superadded  to  those  results 
ing  from  rhnchitis.  Tn  such  cases  (he  scoliotic  convexity  is  usually  direct- 
ed to  till*  right  Bide,  as  was  noted  in  7  out  of  the  9  cases  described  by 
Leopold. 

Under  such  circtimslances  tho  Bacnim  lakes  part  in  the  compensatory 
Bcoliosifi,  one  side  being  fomprewed  and  the  other  elongated,  so  that  its 
long  axis  brcomps  dirpcted  ohIiqiif»!y  towards  one  side,  .\t  the  same  time 
it  undei^oes  a  i>artial  rotation  about  ita  vertical  axis,  the  spinous  pro- 
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ceeses  lieing  directed  towards  the  comprpiweil  side,  a  result  which  indicates 
tht*  ahuonnal  direction  along  wliich  the  body  weight  is  transmitted  to  the 
iliac  bone,  and  thence  to  the  femur.  Oiring  to  the  abnormal  preasuru 
exprted  upon  one  aide,  the  pelvis  becomes  obliquely  contiacted,  usually 
upon  the  side  eorreisponding  io  (he  lumbar  convexity;  but,  owing  to  the 
coexistence  of  rhaehilio  changej',  Uit;  contraction  is  in  great  part  limited 
to  the  superior  strait. 
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Owing  to  the  preasnrc  exerted  upon  the  compre^cd  side  of  the  sacrum, 
ankylosis  at  the  Racro-iliac  articulations  often  occnra.  At  the  same  time 
the  innominate  bono  on  tlie  affected  side  is  displared  upward,  inwanl,  and 
backward,  wliiU-  its  acetabulum  looks  more  forward  than  usual.  The  8>Tn- 
physis  pubis  is  brought  somewhat  nearer  to  tlie  opposite  side,  and  owing 
to  the  rhachitic  changes  llie  pubic  arch  is  widened,  whilj!  the  tul>cra 
ifichii  are  din^^ted  outward  instead  nf  inwanl  as  in  the  Naegcle  pelvis.  Tn 
marked  cases  the  superior  strait  OKSunies  an  obliquely  ovate  appearance,  and 
occasionally  the  acetabulum  on  the  affected  side  may  eomo  almost  in  con- 
tact with  the  promontory. 

The  location  of  the  contraction  can  be  detcniiined  by  external  examina- 
tion, as  it  always  lies  \ipon  the  side  towards  which  the  convexity  of  the 
scoliosis  is  directotl.  The  contracted  side  is  valueless  from  an  obstetrical 
standpoint,  and  for  praetirjil  purposes  the  superior  stniit  biKximes  generally 
narrowed.  If,  however,  the  head  manages  to  pass  through  it,  no  further 
difficulty  is  experienced  in  its  dou-nward  course,  owing  to  the  rhachitic 
widening  of  the  lower  portion  of  the  pelvis. 


KYPIIO-SCOLIO-RIIACIUTIC   PELVIS 

Kypho-Scoliotic  Pelvii. — The  distortiou  of  the  pelvis  will  vary  accord- 
ing 1U4  iUv  kyphubis  ur  the  6coiio;gis  is  the-  produminout  factor  lii  the  de- 
formity of  the  spinal  column.  When  the  former  is  more  pronounced,  tho 
pelvis  will  partake  of  the  kyphotic  character,  and  vice  versa.  When  the 
two  di'fonriiticH  an;  ajiproxiniatcly  ecpial,  howuver,  tlie  kyphotic  changes 
iu  the  pL-lvIo  pi-fduiiiiuatc.  althuugh  the  intliieucc  of  the  sculiosis  tends 
to  counteract,  to  u  certain  extent,  the  transverse  narroflring  of  the  infe- 
rior Htrait. 

Kypho-Scolio-Ehachitic  Pelvis. — This  variety  of  pelvic  deformity  has 
beeu  studifd  more  particularly  by  Leopold  and  Barbour.  As  has  already 
been  pointed  out,  a  kyphosis  rhie  to  rhnchitis  is  nearly  always  complicated 
by  a  scoliosis,  and  the  lalter  nearly  always  preiloniinates  in  the  production 
of  pelvic  defunnily,  for  the  reason  that  the  kyphosis  and  tlic  rliacliitia  tend 
mutually  to  counteract  one  another  in  their  elftct  upon  llic  pelvis.  Ac- 
cordingly, tlie  resulting  pelvis  does  not  differ  materially  from  that  observed 
in  aeolio-rliachitis,  ex<:ept  that  the  twndeucy  to  antero-poaterior  flattening 
is  partially  counteracted  by  the  action  of  the  kyphotic  vertebral  colunm. 
Nevertheless,  owing  to  the  presence  of  the  Bcoliofiis,  the  oblique  deformity  of 
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the  superior  strait  ia  usmiUy  quite  nmrkrd.  Generally  speaking,  how- 
ever, this  (;Ias8  of  pelvis  is  more  favourable  from  an  obstetrical  standpoint 
than  that  due  to  scolio-rbachitis  alone. 

Spondylolisthetic  Pelvis. — The  term  epondyloHsthesis  (from  mm'vfiuAiK. 
vertf'hm.  and  dXitrOijvK,  sli|j|)ing  or  fliding)  wru  inlmdut-pd  by  Kilian  in 
1853.  in  dewribing  a  pelvis  in  which  the  last  lumbar  vertebra  had  become 
displaced  downwjini  over  the  anterior  surface  of  the  sacrum. 

The  degree  of  displacement  may  vary  greatly.    When  the  deformity  is 


slight  the  anterior  inferior  margin  of  the  last  lumbar  vDrtobra  merely  pro- 
jects a  short  diBtancc  beyond  the  anterior  margin  uf  the  promontory  of  the 
^crum,  while  iu  proiininiced  eases  the  entire  liotly  of  the  vei-tebra  is  dis- 
placed downward  and  forward  into  the  pelvic  cavity,  bu  tliat  its  inferior  sur- 
face comes  in  contact  with  and  more  or  le&a  completely  covers  the  body  of  the 
first,  and  occasionally  that  of  the  second  sacral  vertebra.  As  a  consequence, 
a  greater  or  lesser  [wrtion  of  the  lumbar  column  coiin.*a  to  occupy  the 
upper  portion  of  the  pidvic  tavity,  tlie  superior  strait  assuming  a  reni- 
form  shape. 

The  luwer  lumbar  vertebne  may  overhang  the  pelvic  inU't  Ixi  such  an 
extent  that  tlie  obstetrical  or  i)semlo-<'onjugato  will  be  represented  by  a 
line  (Irnwn  from  t1u'  upper  irmrfjin  of  the  symphysis  to  the  lower  margin  of 
the  foiutb,  third,  or  even  :iecuud  lumbar  vertebra,  us  tlie  case  may  be.    In 

t)ie   specimen  described   by   ine   in 

r_^^^K^f  l)^-'!*  tlut  pseudo-conjugate  extended 

^^^^^^^K  to  Ihe  losvcr  margin  of  the  third  him- 

J^^B^^^^H  bar  vertebra  and  meiisured  (>.r>  ceuli- 

n^QH^P^n||P  metres,  as  rom[iared  with  a  distance 

^•^!^C'''^'*^i  J^  °f  ^-^  ceutimotTL'S  to  the  lower  mar- 

'  h^fji^V^)W  *^'"  "^  '^^"^  fourth  lumbar. 

.-.  ■^f^^.^'tv      I  The  displacement  of  the  last  !um- 

■^^i^^llB^/.  ■  ,^  V  bar  vtTtebm  is  due  not  to  luxation, 

fW   _   '  >;■  A ' '.  y '.  ^k  but  to  the  lengthening  and  bending 

r      ^      ^^i;^^^^     ^^k.  ^^  '***   interarticulnr   portions.      Its 

I  .  ^B^B^^^^^^       ^k  inferior  arliculHr  processes  still  rc- 

\    f^^r^     ^^B^    ^^^      ,^     tain  their  normal  relation  to  the  8U- 
\ '.^V^  ^V       ^^^V     M      P'^i'i'^'"  articiiliir  processes  of  the  first 

ijv^^B  ^B     ■    g      l(i#       sacral  vertebra,  whereas  its  body  and 

^|Mk  W%      •  1      ^Jr         ''^^  superior  articular  processes,  to- 

^S^,^  \  M  gether  with  the  rest  of  the  vertebral 

^^L  ^"^^^^^  column,  become   displai:ed   forward 

^^>  and  eventually  downward.    As  a  re- 

Jia.  W«.— VKiinrAi,  Sii.Ti<.\  Tii»nimn  SruKur-    sult  of  the  new  position  assumed  by 
Lrutmimc  1'blvis  .kiiimi>.  the  body  of  the  l.Tst  lumbar  vertebra, 

the  superior  and  anterior  surfaced  of 
the  promontorj'  become  more  or  less  worn  away  by  friction,  the  defect  bcinj; 
not  infrequently  followed  by  ankylosis  wliich  definitely  checks  further  di»- 
plaeinneut.  In  advanced  cases  the  inferior  arti<;ul;ir  proersses  of  tlie  last 
lumbar  and  the  superior  articular  processes  of  the  first  sacral  vertebra  are 
usually  firmly  synosiosed  together,  as  are  also  the  inferior  articular  processes 
of  the  fourth  and  the  superior  articular  processes  of  the  fifth  lumbar  ver- 
tebra. 

Owing  to  the  collapse  of  the  vertebrnl  column  into  the  pelvic  cavity, 
the  centre  of  gravity  falls  in  front  of  instend  of  just  behind  the  acetabular 
and  consequently  the  pelvis  must  be  tilted  backwarrl  in  order  that  the 
individual  may  retain  an  upright  position.  In  other  wonle.  the  pelvic 
inclination  must  be  diminished,  and  when  (he  deformity  is  marked  the 
plane  of  the  superior  strait  becomes  parallel  to  the  horizon.    This  is  ren- 
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pRlris  in  which  they  are  uttnclu;d,  and  cm  t!ie  other  l»y  characterifltic  changes 
in  gait  of  the  iMitient.  In  my  own  case  the  pulvic  incliuation  was  obliter- 
ated; hut,  had  it  remained  norninl,  the  vertebral  cohimn  would  have  funned 
a  right  angle  with  the  legs,  necesjiiitatitig  the  patient'n  going  upon  all-fouTB, 
whcrea.'^,  us  a  matter  of  fact^  nhc  was  able  to  walk  erect. 

As  the  inforicir  surface  of  Iho  last  lumbar  vertebra  is  in  contact  with 
the  antprior  instead  of  the  superior  surface  of  the  first  sacral  vertebra,  tho 
action  of  the  body  weight  tends  to  force  iho,  promontory  of  the  sacnim 
backward,  thereby  causing  it  to  rotate  about  its  transverse  axis,  while  its 
tip  approaches  the  anterior  pelvic  wall.  The  retropulsion  and  rotation  of 
the  sacnim,  together  with  the  increnfod  traction  exerted  by  the  i!io-femoral 
ligaments.  cnuBen  each  innominate  bone  to  rotate  about  an  axis  extending 
from  the  i»ymphyaLs  to  the  sacro-iliac  joint,  and  tends  to  give  the  pelvis 
a  funnel  ehape,  jupt  as  in  kyphosis,  the  inferior  stmit  becoming  consider* 
ably  contracted  transversely  and  the  pubic  arch  uaiTowed. 
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that  the  dispiaccment  of  the  lust  liuubar 
intlammatory  softening  of  the  intervortc- 
bral  disk.  Tditer, various  hyimtheses  w«re 
acJvanced  as  to  its  mudu  uf  prodiictiuii. 
Kobcrl..  Latnbl,  and  Konigstcm  fhnweU 
that  tike  displace tiieut  could  not  take 
place  m  1«ng  as  the  iufcrior  aKicular  pro- 
cesses of  the  last  lumbal'  were  normal  and 
in  contact  with  the  superior  articular  pro- 
e<«ses  of  the  first  sacral  vertebra,  unless 
tlie  entire  vertebra,  became  lengthened. 

Neugebauer  devoted  thirteen  years 
(1882-'0r))  to  the  study  of  this  subject, 
and  during  that  period  publtslicd  15 
journal  articles  and  '6  mono^aphs  upon 
it,  covering  nearly  900  pages,  not  to 
mention  the  disrussinns  and  deniouFtra- 
tiouB  in  which  he  took  part.  He  showed 
conclusively  that  in  the  vast  majority  of 
ciises  the  deformity  was  renderiKl  possi- 
ble by  a  IcnKtliciiinfi  and  tliinuiiig  out 
of  the  intcrartieiilar  portions  of  the  last 
Ininbar  vertebra,  by  which  its  superior 
and  inferior  articular  processes  become 
separated  by  a  lung,  thin  laimua  of  bone 
insteiiil  of  being  almost  in  the  same  ver- 
tical line  (Fig.  MI). 

This  condition  lie  attributed  to  im- 
[wrfect  development  of  tlic  interartieu- 
lar  portion  (.sp<mdylolysis)  or  to  it«  frac- 
ture, with  Mibsequeut  stretching  of  the 
callus.  He  congidcrtd  that  the  former 
was  the  more  frequent  cause,  ns  he  was 
able  to  demonstrate  it  in  many  verte- 
bne  which  presented  no  signs  of  spondy- 
lolisthesis. When  the  displacement  is 
nuu-ked  tlic  interartieidar  portion  is  not 
only  lengthened  and  tliiunLxl  out,  but 
also  becomes  bent  over  the  promontory 
of  the  sacnini.  thus  fomiing  a  doHchth 

In  opposition  to  Nougebauer*8  stato- 
nieut  that  the  deformity  always  results 
frf>ni  chaiigejt  in  the  interarticular  por- 
tion, L'hiari  dennitcly  sliowed.  in  one 
case  at  least,  that  it  can  follow  fracture 
of  the  articular  processes  without  the 
characteristic  changes  in  the  vertebra. 
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Ai-butlmot  Lone  atated  that  the  diseode  is  more  comtnon  than  is  goQer- 
ally  supposed,  as  he  observed  several  examples  of  it  in  coal-heavers.  He 
cotiriiders  that  in  Bnc^h  ca8Pi<>  at  Icai^t,  the  changes  in  the  interarticular  por- 
tion arc  due  not  to  abnormalities  in  development  but  to  excessive  pressure^ 
whioii  results  from  carryinj?  hea\T  burdens.  Complete  literature  upon 
the  subject  will  be  found  in  niy  own  article  and  in  that  of  Breiis  and 
Koltsko. 

Frequcnaj. — Neugebautr,  in  1893»  was  able  to  collect  115  cases  of  spon- 
([ylolisthesis,  most  of  which  were  clinical  observations.  In  1899  the  author 
collected  li!3  cases,  6.5  per  cent  of  which  occurred  in  males.     Accord- 
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ing  to  Breus  and  Eolisko  only  20  indisputable  anatomical  specimens 
of  this  condition  are  in  existence,  2  of  which  they  described  for  the 
first  time. 

Effort  Jipmt  Labour. — \\Tien  the  condition  is  but  slightly  marked  its 
effect  upon  labour  is  similar  to  that  of  a  flat  pelvis,  as  the  grentest  con- 
traction !8  in  the  conjutrnta  vera,  aithongh  it  should  be  remend>ored  that 
it  is  likewise  associated  with  considerable  contraction  of  the  inferior  strait. 
AVhen  the  deformity  is  pronounced  and  tbe  lower  lumbar  verlebnc  over- 
hang the  8ui>erior  strait,  the  degree  of  contraction,  from  an  obstetrical 
point  of  view,  is  to  he  reckoned  not  by  tbe  distance  between  tlie  sym- 
physis pubis  and  the  anterior  portion  of  the  last  lumbar  vertebra,  but  by  the 
length  of  the  pseudo-conjugate,  whose  posterior  extremity  may  be  at  the 
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fourth,  thinl,  or  even  second  lumlMir  vertebra,  and  in  mnnv  cawft  is  to 
short  an  absolute!/  to  preclude  the  pussibilily  of  tht;  liead  entering'  the 
pelvis. 

Dingnosig. — In  typical  cases,  mere  inspection  of  the  patient  should  lead 
one  to  suspect  the  existence  of  this  tleftinnit?,  inasmuch  as  (here  is  always 
niarkdl  lumbar  lordosis  and  the  entire  trunk  seems  to  have  caved  in,  so 
that  the  ribs  come  almost  in  contact  ftHth  the  iliac  crests,  ^^^len  viewed 
from  the  front,  the  abtlominal  walls  appear  redundant  out  of  all  propor- 
tion.   Such  patients  have  a  peculiar  duck-ltke  walk  or  waddling  ^t,  to 

which  Ncugebauer  first  directed  attou- 
tion.  Since  the  posterior  portion  of  the 
last  liiTnbtLr  v(>rtebra  retains  Its  normal 
pusidou  while  the  rest  of  the  vertebral 
colunm  sinks  forward,  the  spine  of  the 
last  lumbar  vei'tebra  will  sometimes 
form  a  marked  prumineucc  just  abovft 
the  sacrum.  The  condition,  however, 
should  not  be  mistaken  for  a  deep-sea 
itl  kyphosis. 

On  internal  examination  the  diagn 
sis,  as  a  rule,  is  readily  nmdc,  as  the  bod; 
of  the  la.st  lumbar  vertebra  will  be  found 
lying  iu  front  of  the  anterior  and  n{)per 
portion  of  the  sacrum  and  will  be  de- 
twte<l  when  one  attempts  to  measure  the 
diagonal  conjugate.  At  the  same  time 
the  ilio-pectineal  line  ends  abniptly  at 
the  margins  of  the  overhanging  vertebral 
body  instead  of  continuing  uninterrupt- 
edly to  the  promontory  of  the  sacrum. 

Owing  to  the  marked  lordosis,  which 
frequently  accompanies  the  condition, 
the  bmlies  of  the  lower  lumbar  vertebnc 
can  reailily  be  palpated  and  counted,  and 
the  bifurcation  of  the  aorta,  or  at  least 
the  common  iliac  arteries,  are  not  infre- 
quently readily  accessible  to  the  exam- 
ining finger. 

()e<!asionalIy  pronounced  rhachitic 
changes  in  the  sacrum  may  simulate 
spondylolisthesis,  but  a  correct  diagnosis  can  usually  be  arrived  at.  If 
such  patients  bo  ana;sthetized,  an  careful  pal]>ation  the  ilio-pcotincal  lines 
will  be  found  to  terminate  at  the  promontory  of  the  sacrum  instead  of  at 
the  sides  of  the  prolapsed  body  of  the  last  lumbar  vertebra. 

A  somewhat  similar  condition  ia  presented  in  marked  coses  of  lumbo- 
sacral kj-phosis,  particularly  in  the  pelvis  obtecta.  Fndcr  such  cireum- 
atancea  the  promontory  of  the  sacrum  is  destroytsl,  but  a  correct  diapiosis 
can  usually  be  made  by  carefully  palpating  the  anterior  surface  of  the 
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sacrum  and  tracing  the  ahc  to  the  Imdy  of  thp  firet  sacral  vertebra,  which,  of 
{Toiirse,  is  inipoasiblp  in  spomlyloliBthesia. 

Prognosis. — Generally  speaking-,  spontaneous  labour  can  occiir  only 
when  the  deformity  is  minimal,  and  accoi-dingly,  in  pronounced  cases,  the 
outlook  is  unifonnly  had  for  both  mother  and  child  unlcsa  radical  opera- 
tive nwaaurea  be  uudt-rtakeu.  Other  things  being  equal,  a  spundjloHslhetic 
pelvis  oilers  a  worse  prognosis  than  a  rhachitie  one  with  the  &ame  antero- 
posterior measurements,  for  the  reason  tliat  in  the  former  the  inferior  strait 
is  contracted,  whih>  in  tlie  latter  it  is  usually  ciilarg^Hl. 

In  considering  the  probable  outcome  of  labour,  one  should  not  only 
measure  the  distance  between  the  symphysis  pubis  and  the  last  lumbar 
■verteVvra,  but  should  also  estimate  the  pseudo-conjugate,  inasmuch  as  the 
latter  nmch  nioix-  frequeully  than  the  anteru-poaterinr  tliameter  of  the  supe- 
rior strait  offers  the  greatest  obstacle  to  labour.  The  fact  that  &  patient  with 
spntidylolirithi'si!-  has  luul  one  or  more  spontaneous  labours  does  not  ncces- 
SHrily  imply  that  the  labour  in  question  will  be  uneventful,  for  the  reason 
that  the  degree  of  deformity  not  infrequently  increases  with  age,  aa  was 
clearly  demonstratecl  in  my  own  case. 

Tftaiment. — With  a  pscudn-tronjiigate  of  8  centimetres  or  over,  the  poe- 
sibility  uf  spontaneous  labour,  or  delivery  l»y  forceps  or  version,  shouhl  be 
borne  in  mind;  but  wlieu  it  measures  less  than  8  centimetres  C'a'sarcan  sec- 
tion should  be  done  at  the  onset  of  labour.  Symphyseotoray  does  not  seem 
apprieable  to  tlie  eomlilion.  It  eertairilv  proved  iuelTei'tii.'il  in  "Morisani'a 
case  as  widl  as  in  my  own,  baring  btjcn  reiturted  to  in  the  latter  only  after 
the  patient  had  persistently  declined  to  submit  to  L'a^sarcan  section. 
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PSLVIC  ANOMALIES  liESULTING  FROM  THE  ABNOItMAL  DIREC- 
TION OF  THE  FORCE  EXERTED  RY  THE  FEMORA— ATYPICAL 
DEFORMITIES 

KoKMALLY,  in  the  rase  of  nn  individual  standing  rrcct,  the  upward  and 
inwaril  force  nxerled  by  the  femora  is  af  t-'quui  iiittinwity  on  tutht-r  aide,  and 
is  transmitted  to  the  pelvis  through  the  acctabula.  In  walking  or  running, 
tite  pntire  l>odj  weight  is  transmitted  alternately  first  to  one  and  tht-n 
to  UiR  other  leg.  On  the  other  hand,  in  a  penwin  suffering  from  disease 
afTf-'ctiajc  one  k-;;,  the  other  Houud  one  \\^  to  bt-ar  more  than  its  share  of 
the  body  weight,  and  consequently  the  upward  and  ijiward  force  exerted 
by  the  femur  is,  as  a  rule,  preatiT  upon  that  side  of  the  pelvis.  To  these 
meehanieal  fae tors  are  due  the  ehanges  in  shape  wliieh  accompany  certain 
forms  of  laiUL'uess,  pruvidt'd  that  the  lesion,  whieli  gives  rise  to  the  latter, 
appears  at  on  early  period  of  life  while  the  pelvic  bonce  are  still  in  a 
formative  state. 

The  dt-'fect  may  be  either  umlateral  or  bilateral;  in  the  fonner  case 
it  is  usually  due  to  coxalgia,  luxation  of  the  femur,  infantile  paralysis. 
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or  shortening  of  one  leg  from  various  causcg,  while  the  most  common  cauaes 
of  the  latter  are  luxation  of  both  femora  and  double  club-foot.  These 
conditions  have  been  studied  in  detail  by  Prouvost,  in  whose  article,  aa 
well  as  in  the  chapter  of  Tarnicr  and  Budin  upon  the  subject,  full  litera- 
ture is  to  be  found. 
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Pelvic  Deformities  Due  to  Unilateral  Lameness. — Cmalgia  oocnrrinjr  In 
early  lifu  nearly  always  givfs  rise  to  aw  obliquely  i-oiitractcd  pelris.  If  the 
disease  makes  its  appearance  before  the  iwlicat  leams  to  walk,  or  if  tlie  child 
is  obliged  in  keep  to  its  bed  for  a  prolonged  period,  definite  changes  occur 
in  the  pelvis  as  a  direct  result  of  the  disease.    The«;  are  in  great  part 
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atropliic,  and  arc  manifested  by  imperfect  dcvelopinont  of  tlic  didoaaed 
side  of  the  pelvis,  the  innominate  bone  being  smaller  than  its  fellow  and 
the  ilio-pectineal  line  represented  by  the  arc  of  a  circle  having:  *  smaller 
radius  llian  upon  the  well  side  At  the  sanie  linif,  the  sacral  ala»  are 
less  developed  upon  the  affected  side,  and  the  entire  bone  is  Kjmewhat 
rotated  about  ita  vertical  axis,  so  that  its  anterior  surface  looks  towards 
the  wi'll  aide  (Figa.  584  and  586). 

When  the  individual  begins  to  stand,  owing  to  the  actual  shortening  of 
the  diseased  log  or  tn  fear  of  placing  It  firmly  upon  tlic  ground,  the  body 
weight  is  transmitted  in  great  part  to  the  well  leg.  As  a  result  the  pelvis 
becomes  obliquely  tilted,  licing  higher  on  the  well  Ride,  and  a  compensa- 
tory scoliosis  appears.  At  the  same  time  the  upward  and  unvard  force  ex- 
erted by  the  femur  tends  to  push  the  well  side  of  the  pelvis  upward,  inward, 
and  backward,  whereby  the  ilio-pectineal  line  ia  markedly  flattened  and 
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the  asymTnctry  of  the  sacrum  etiU  further  increased^  thne  giving  rise  to 
an  obliquely  contracted  pelvis.  The  contraction  is  not  limited  to  the 
superior  strHit,  but  involves  the  lower  portion  of  the  ptilvis  aa  well,  the 
spine  and  tubei-osity  of  the  ischium  being  displaced  towards  the  middle  line. 

Jlot  uncommonly  these  changes  are  accompanied  by  irritative  processes 
at  the  sacro-iliac  arliculations,  which  evcntuiilly  lead  to  ankylosis.  As 
a  general  rule,  the  oblique  contraction  ia  to  be  found  on  the  well  side 
of  the  pelvis,  but,  according  to  Tamicr,  the  reverse  is  the  ease  when  the 
affected  leg  is  ankylosed  in  a  position  of  adduction  and  internal  rotation. 

Siniilnr  though  lew?  inark(jd  changes  take  place  in  the  pelvis  when 
unilaieral  iuxatwn  of  the  femur  occurs  in  early  life.     Under  such  circum- 
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stances  the  head  of  the  bone  is  displaced  backward  and  upward  upon  the 
outer  surface  of  the  ilium,  where  ft  new  joint  surface  may  occasionally  be 
formed.  The  affected  leg  becomes  considerably  shortened,  and  accordingly 
an  undue  share  of  the  body  weight  is  transmitted  through  the  well  leg, 
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vhich  forces  the  corrwponclinp  eidc  of  the  pelvis  npirard,  inward,  and 
backvanl,  and  leads  to  an  oblique  contraction,  just  as  in  coialpia. 

In  unilateral  infanliie  paralysis,  and  in  thoae  esses  in  which  disease  at 
the  knee-  or  ankle-joint,  or  amputation  has  caused  shortening  of  one  leg, 
unless  the  |»atient  has  hail  the  benefit  of  proper  orthopanlic  treatment,  simi- 
lar changeA  occur  in  the  pelvis,  though  it  rarely  assumes  the  extreme  degree 
of  obliquity  which  characterizes  the  eoxaljLric  variety. 

Diagnaai*. — A  limping  gait  at  once  suggests  an  obliquely  eontracted 
pelvia,  and  when,  uiK)n  qiie-stioning  tlie  patient^  it  iK  found  that  the  c^indi- 
tion  hai«  been  present  since  early  childhowl,  the  existence  of  pelvic  deform- 
ity upon  the  tJide  corresponding  to  the  sound  leg  becomes  highly  iJroUable, 
More  accurate  information  can  be  obtained  by  careful  examination  and 
noticing  the  relative  poaition  of  the  iliac  crests  and  the  presence  or  absence 
of  compensator}-  scoliosis,  and  finally  an  absolute  diagnosis  can  be  arrived 
at  by  the  employment  of  the  measurements  suggested  by  Nat^le  for  the 
detection  of  the  obliquely  contracted  [H'lvifi  due  to  imperfect  development 
of  the  mcral  ala;.  An  accurate  conception  concerning  the  degree  of  con- 
traction, however,  can  be  obtained  only  by  careful  exploration  of  the  inte- 
rior of  the  pelvis,  preferably  with  the  patient  under  the  influence  of  an 
ana'sthetic,  although  in  many  coxalgic  patients  this  may  be  extremely  diffi- 
cult on  account  of  the  ankylosis  of  one  leg. 

Kjfeel  upon  Labour. — The  effect  of  this  elaee  of  pelves  upon  lalraur  varies 
with  the  extent  and  position  of  the  deformity.  If  the  affected  oide  is  so 
contracted  as  to  prevent  ils  being  <icfupied  by  a  [xirtion  of  the  present- 
ing part,  wc  have  for  all  practical  purposes  a  generoHy  contracteil  pelvis, 
and  engagement,  if  it  can  occur  at  oil,  will  take  place  more  readily  when 
the  hiparietal  diameter  of  Ihe  hcid  is  in  relation  with  the  long  nblique 
diuineler  of  the  suj>erior  strait.  Hut  even  after  descent  has  occurrml,  all 
obstacles  to  labour  have  by  no  means  been  overcome,  since  in  many  cases 
the  inward  projection  of  the  ischium  may  lead  to  abnormalities  in  rotation. 
Generally  speaking,  thesi'  pelves  are  not  pxce«sively  contracted,  Prouvost 
reiMtrting  that  10  out  of  the  50  cases  of  labour  complicated  by  them  en<1ed 
spontaneously. 

Trrntrnfttt. — As  the  pelvic  contraction  is  usually  not  very  pronounced, 
{'lesarean  section  is  rarely  indicate^!,  unless  the  fu'tus  is  very  large,  or  the 
history  of  previous  laboui-s  has  showTi  that  the  birth  of  a  living  child  is 
out  of  the  question.  When  the  obstacle  tn  the  engagement  of  the  head  is 
not  serions,  version  gives  lu'tter  results  than  foi-ceps.  This  is  especially  true 
in  coxalgic  pelves  when  the  ankylosed  leg  and  the  asj-mmetri'  of  the  pubic 
arch  may  make  its  proper  application  praclicftlly  impossible. 

Symphyseotoniy  is  never  a  justifiable  operation  in  Ibese  eases,  particn- 
_  larly  in  those  due  to  coxal^da.  as  we  have  no  means  of  determining  in  ad- 

I  vance  whether  the  sacro-iliac  eyncliondroscfi  are  synostosed:  and  if  such 

I  be  the  c.-ise  the  nperation  cannot  lead  to  an  increase  in  tlie  capacity  of 

I  the  pelvic  canal. 

I  Pelvic  Defonnity  Due  to  Bilateral  Lameness. — Oceiisionany  children  are 

I  born  with  lurnlitm  of  liolh  fnnoia,  the  heails  of  the  bones  lying,  as  a 

W  rule,  upon  the  onter  surfaces  of  the  iliac  bones,  above  and  posterior  to 
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their  uHiial  situiitum.    In  eorae  cases  the  acetabiila  are  entirely  absent,  but 

nioru  rix'(|ueutly  they  are  present  in  a  rudiraentaiy  condition,  new  but 
imperfect  substitutes  being  formed  higher  up.  Strange  to  say,  the  con- 
dition does  not  usually  seriously  interfere  with  the  individual  in  the  mat- 
ter of  learning  to  walk  at  the  usual  age,  though  the  gait  is  more  or  leas 
wabbly. 

The  pelvic  changes  resulting  from  this  condition  have  been  studied 
partieiilarly  by  Kleinwachter.  SchautJi,  and  Saiwinann,  the  latter  writer 
having  collected  27  cases  from  th<;  literature.  Owing  to  the  fact  that  the 
upward  and  inward  force 
exerted  by  the  femora  is 
not  applied  in  its  usual 
din-etion  throuirh  the  ace- 
tabulii,  the  pelviti  Ijeeoines 
unduly  wide,  and  mure  or 
luss  IWttened  antero-pos- 
teriorly.  The  trausverae 
widening  is  piirtJcularly 
niurked  at  the  inferior 
strait,  while  the  flatten- 
ing, fls  a  nile,  i**  not  very 
lUHinouuced.  Thus,  the 
couju>rnta  vera  usually 
measures  betwol'n  9  and 
10  centimetres,  and  in 
only  3  of  the  cases  col- 
lected by  .Sttjwiuann  was 
it  as  short  as  7  centime- 
tres. Hence,  as  might 
be  expeettwl,  this  pelvis 
ran*ly  olTrin  any  serious 
obstacle  to  labour. 

The  patient  presents  a 
chararteristic  np])earance, 
which  is  suggestive  of  that 
observed  in  spondylolis- 
thesis. Owing  to  the  dis- 
placement of  the  femora 
the  trochanters  arp  ninre 
proniimnt  than  usual,  and  the  width  of  the  buttocks  is  increased.  At  the 
same  time,  owing  to  the  increase  in  the  pelvic  inelination.  there  is  nmrked 
lordosis,  the  back  of  the  patient  appearing  considerably  shortened  and  pre- 
senting a  marked  sad illc-sh aped  dejireseion  just  above  the  sacrum. 

According  to  Schauta,  Meyer  deserihed  a  pelvis  obtained  fntni  an  indi- 
vidual who  hail  eJouhh  cJub-font,  and  found  that  it  was  markedly  funnel- 
shapeil.  This  condition  h«  attribulod  to  the  abst-ni-e  of  the  usual  spring  at 
the  foot  and  ankle-joints,  ajid  to  the  fact  that  the  knees  were  held  fixed 
during  walking,  accordingly,  with  each  step  a  distinct  shock  was  imparted 
44 
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to  the  acctabula,  instead  of  thp  more  gentle  force  which  ia  exerted  under 
ordiuarj*  eircumstancfs. 

Atypical  Deformities  of  the  FeWis. — In  rare  Instances  the  pclvia  may 
be  iiiurt!  or  less  dt'furiiiL'd  by  the  presence  of  bony  outgrowths  at  various 
poiuts,  and  less  frequently  by  tumour  formations.  Exusloses  arc  most  fre- 
quently observed  upon  the  posterior  surface  of  the  synnphyBis,  in  front 
of  the  Bacro-iliac  juints,  or  upon  the  anterior  surfuce  uf  the  sacrum,  though 
in  occasional  cases  they  may  be  formed  along  the  course  of  the  ilio-pec- 
tineal  line. 

Kilian,  in  18r)4,  dir(K;Li-4l  atttMitlon  in  the  fact  that  such  Ktructurcrt  may 
form  eharp,  niort-  or  Icaj  knife-like  projectiontj.  He  designated  the  condi- 
tion as  iitnnihopehfit  or  pefrig  ttpinom.  Such  formations  are  rarely  8ufH- 
ciently  largo  to  offer  any  (obstacle  to  labour,  but  owing  to  their  peculiar 
structure  may  do  considcmble  injury  to  the  material  soft  part*.  In  fact, 
in  several  of  the  cases  reported,  they  have  cut  through  the  lower  portion 
of  the  uterus. 

In  mre  iuHtancps  callus  formation,  resulting  from  inflanimaiory  pro- 
cesses within  the  pelvis,  may  attain  such  pru|>ortions  as  to  lead  to  sorioua.^ 
pelvic  obstruction,  as  in  a  ease  reported  by  Ahlfeld. 

Tumour  formntums  of  various  kinds  may  spring  from  the  walls  of  Uie 
true  or  false  pelvis  and  so  obstruct  the  pelvic  cavity  as  t«  render  labour 

imiHi^ible.  Fibrouiuta,  oslcum- 
ata,  enchondromata,  careiuomatA. 
and  ost«>osarootiiatn  of  Uie  pelvift 
Iwvc  hvmn  describi'd,  and  some- 
times assuiue  very  coneiikrabli' 
"^y  pro|>orti<>ns,  and  oeciwion»lly  be- 

come cysUo.  Stnilfeld  was  able 
to  collect  49  such  ciues  in  'i'&VA, 
and  (toder  fll  eases  iu  1895. 
Full  literature  is  to  be  found  in 
tlieir  urliclea  and  in  tbt*  chap- 
ter of  Schauta  dealing  witli  the 
subject. 

The  prngnosig  is  ver}'  grave 
«'hcn  (ho  pelvic  is  obstmcled  Xvj 
tumours  from  its  wnlU,  o»  percent 
of  the  mothers  and  M9  per  cent  of 
the  children  having  peri>:Iie<l  in 
the  cases  eoUecteil  by  8tadfcld. 
while  in  only  It  cases  WW  lattotir 
'  r    ■     '    '  I.,    -h' Mtanoous  delir- 
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^^k  the  pelvis,  aBd  in  such  cases  the  internal  injuries  arc  usually  so  8€Tcre  as  to 
^^Blead  to  the  ileatli  of  the  patient,  so  that  only  a  Bmall  proportion  of  such 
^^^^Ktnen  aurvivt-,  and  vor)-  few  nf  them  hncomc  pn-'^uaul. 
^^^^^Thc  ctfcet  upon  labour  depends  upon  the  location  of  the  fracture  and  ita 
^^^^^ner  of  healing.    Fig.  o94  shows  a  pelvis  described  by  Mars,  and  gives  an 


Kio.  £!4.— FKAcn-iKD  Pjcltw  tMnw). 

idea  of  lh*(  cxttiut  of  t]ie  chanpea  which  Boinetinies  result.  In  a  case  report- 
ed by  Ncu^cbaucr^  in  which  there  was  a  transverse  fracture  of  the  second 
sacral  vcrt^^hra,  the  vertebral  enlumn  prolapsed  into  the  pelvic  cavity  and 
gave  risft  to  a  ilefomiity  suggiwtive  of  spfrndyltilimtlicsis.  F^)r  further  de- 
laila  the  reader  is  referred  to  the  articles  of  Scliauta  and  Tamtcr. 
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DYSTOCIA  DUE  TO  ABNORMALITIES  IN  DEVELOPMENT  OR 
PltESBNTATION  OF   THE  F(ETl'ii 

Excessive  Development. — As  was  stated  in  Chapter  V,  the  cliild  at  birth 

rarely  oxcceds  12  pounds  (5,(>00  graTiiiiu-H)  in  wi'ight.  tlum^rli  autlientic  ae- 
countfl  of  itiucli  larger  infants  art;  tu  be  found  in  tJie  literature. 

Providttl  Uiu  pulviw  is  not  contracted,  it  is  very  exceptional  for  a  nor- 
mally foniicfl  child,  weighing  less  tlian  Kl^  pounds  ("i.OiKJ  gmnimeH).  to 
give  rise  to  dystocia  by  its  mere  size.  In  overdeveloped  children  the  difli- 
culty  is  generally  due  to  the  fact  that  the  head  tends  to  become  not  only 
lar^ttT  but  harder,  and  consequently  less  nialleiihle  with  increasing  weight; 
although  it  sonteltnics  happens  thiit  after  the  liemi  has  p;u)He<l  through  the 
jielvic  camil  without  dillicully  tfic  dystocia  may  be  due  to  the  arrest  of  tlie 
unuHually  large  shoulderH  either  at  the  [lelvie  brim  or  outlet.  On  the  other 
Jiand,  when  the  pelvis  is  abnonnal,  great  difficuHy  may  be  experienced  in 
delivering  even  iiifjderately  sized  children. 

Plxcpsaive  developint-nt  of  the  f«;tu8  can  usually  be  traced  to  one  of 
four  causes:  prolaugatiou  of  pa-gnancy,  large  size  of  one  or  both  parents, 
advancing  age,  or  multiparity  of  the  mother. 

Cases  ill  which  three  huiulred  days  or  more  elapse  between  the  last 
mcn.strual  period  and  the  onset  of  hdiour  are  not  uncomni(»n,  but  in  the 
majority  of  these  the  prolongation  of  preg:»ancy  is  only  apfiarent,  and 
merely  means  that  fertilization  of  the  ovnm  took  place  just  before  the  first 
peritKl  missed,  instead  of  shortly  after  the  last  menstrual  flow.  On  the  other 
hand,  actual  prolon^atiuu  is  occa.'*ionally  observed,  and  is  liable  to  exert  a 
serious  influence  npon  the  course  of  labour,  inasmuch  as  the  child  increases 
steadily  in  size  for  everj*  additional  da\"  it  reninins  in  the  ntenis.  Accord- 
ingly, whenever  it  ecenis  probable  that  gestation  has  gone  on  beyond  the 
normal  term,  the  patient  should  be  carefully  watched  and  examined  at 
frequent  intervals,  so  that  labour  may  be  induced  as  soon  as  there  is  any 
sign  of  dispniportion  between  the  sixe  of  the  head  and  the  pelvis. 

More  frequently  the  exceesive  size  of  the  child  is  due  to  tlie  fact  that 
one  or  both  of  its  parents  are  unusually  large;  moreover,  it  is  a  matter  of 
common  observation  that  the  f<i'tal  heail  in  inanv  instances  resemhlea  that 
of  its  father,  large-headed  men  usually  producing  children  with  similar 
characteristics.  The  nge  of  the  mother  has  likewise  an  important  influ- 
ence upon  the  foetal  development.  Thus,  the  children  of  elderly  primipane 
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often  exceed  the  ordinary  average,  and  in  multipane  the  children  arc  often 
larger  with  each  auccessive  iirugnauey,  provided  they  do  not  fallow  in  tflo 
rapid  succession. 

Ab  a  rule,  Urge- headed  children  have  hard  and  well  ossified  heads. 
TlnV  is  nifnv  particularly  triip  for  rimliw,  in  wli«m  tlie  iMpariftal  diameter 
ig  usually  suiiiuwliut  ^^ifuttr  than  in  ft'iiiulc  ■cliilJreii  i>{  l\u:  taimv  size.  In 
such  cosca  Ihu  inability  of  the  licad  tu  become  moulded  not  only  interferes 
with  it8  en^'a^'enifnt,  but  jiredltijwscs  to  cenbiin  injuries,  such  as  spoon- 
aJiapwd  deprefwionn  of  the  skull,  when  artiKcial  delivery  bpcoini',s  necessjiry. 

Although  in  the  case  of  a  nurmal  pL-lvis  a  niodyratu  im  ri-ase  iu  the  size  q( 
the  child  is  usually  without  any  practical  significance,  when  any  degree  of 
contraction  exists  such  a  conditinn  may  make  all  the  tlifference  between  an 
easy  and  a  difficult  labour.  At  tht;  swne  lime,  it  must  \*e  reniemhen^l  tliat 
in  niultiparo\is  women  the  dystocia  is  oftcu  due  in  great  part  to  the  loss  of 
tone  of  the  uterine  luusculature  incidi'nt  to  repeated  childbcaring. 

Inasmuch  as  we  [wjiwcsH  no  pi-rfectly  Ratisfaelury  means  of  determining 
the  size  of  the  child,  and  particularly  of  its  Jumd,  the  diagnosig  of  excessive 
development  is,  as  a  ruk-,  not  established  until  after  imitless  iillenipis  at 
delivery  Imve  been  madi'.  Nevertheless,  a  careful  routine  examination  will 
often  enable  the  obstetrician  to  arrii'e  at  fairly  accurate  conclusions  and 
prepare  him  to  meet  this  complication. 

fJentiTally  sju'aking,  if  the  ]Kdvi8  it<  norniaJ,  the  failure  of  engagctJicnt 
in  the  Jast  weeks  of  pregnamy  in  a  priniipara,  or  the  existence  of  a  face, 
brow,  or  transverse  presentation  should  suggest  the  probability  of  nn  ex- 
cessively large  head.  Accurate  bimanual  palpation  frequently  eoulirms 
such  a  suspicion,  especially  when  Mi^iHer's  method  of  impression  fails  to 
causi^  the  head  to  enter  the  pelvis. 

Trmimi'iit. — Owing  to  the  difficidty  uf  clinching  the  diagnosis,  tlie 
treatment  ie  usually  very  unsatisfactory.  If  the  patient  has  gone  several 
weeks  beyond  term,  and  exaniinatioii  shows  that  the  head  is  probably  exces- 
sively largf,  tliere  should  be  no  hesitancy  iu  the  irmncdinte  induction  of 
labour,  the  operation  being  particularly  indicated  in  inultiimnms  womefi 
whose  history  shows  that  excessive  fwtsi  developiiiL-nt  was  the  catiae  of  the 
previous  difTicult  Inlvours.  On  the  other  han<i,  if  the  pregnancy  is  not  pro- 
longed, the  condition  Is  rurcly  suspected  iit  the  outset  of  labour,  and  the 
diagnosis  is  made  only  after  Nature  has  shnwn  tliat  she  is  unable  to  efTcct 
delivery.  In  such  ca.'^efl  it  is  often  very  difficult  to  deterniine  u]ion  the 
best  method  of  dealing  with  the  complication.  If  careful  i-xnmination 
shows  that  the  head  is  excessively  large  and  tt'oll  ossilied,  the  advisability 
of  Cji'sarenn  section  may  Iw  consi<lered  if  the  patient  is  intensely  desirous 
of  offspring;  though  it  should  be  remembered  that,  owing  to  the  manipula- 
tions which  have  usually  preccilcd  it,  the  prognosis  is  not  so  favourable  as 
in  frank  cases,  and  accordingly  the  operation  has  only  ii  limited  Held  of  use- 
fulness. In  most  rases,  however,  when  delivery  appears  imperative,  lietter 
results  are  obtained  by  version  than  by  the  employuieut  of  forceps  upon  the 
freely  movable  he^d. 

When  the  obstacle  to  delivery  is  due  to  excessive  size  of  the  shoulders 
rather  than  of  the  head,  labour  can.  often  readily  be  terminated  after  dimin- 
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y^tm  thf  sin*  <>f  the  sltouldcr  ^tnllc  by  cutting  through  the  claricles  vrith 

«  juir  of  hnivv  s^i-s^^irs— ^•/'■iV/o/omy. 

XftlfonDatious  of  the  Foetus. — Dmihle  Monslers. — For  practical  purposes' 
Z  in>«p8  ot  douhlo  immstcrs  iimy  l»e  distinpiishe*!:  (1)  Incomplete  iloubic 
lonMtious  at  the  iipixT  or  lower  half  of  the  body  <dipnw<>piis,  dipagus); 
(3)  twin*  which  nn-  uuiied  togi'tlier  iit  the  upper  or  lower  vm\  of  the  body 
Icmniopiuriis.  i4chioi»a;:im.  or  py>,'"pa>rtis);  {S)  double  nionslcrs  which  are 
iiDitcd  bv  the  trunk  (thoracotwjrus  and  dicephalus). 

The  dia»m»wis  of  wiy  one  of  these  conditiona  is  not  made  until  the  iterioiu 

aifficuUv  eiiH'rJencod  in  attempting  delivery  has  kd  to  careful  explnra- 

lon  under  aiuestheaia  with  the  t-ntire  hand,  although  in  many  eases  the 

exLitence  of  a  multiple  pn-gnancy  may  have  been  Mispected.    As  sueh  nion- 

ilio«  frooucntly  prcsi'Ut  minor  drfurmitii's  an  well,  the  detiTlion  of  a 

*.  . »    .  1.-.SC.  IIii  I'lr    sliould  always  direct  one's  attention  to  the  uussiblo 
c!ubfo«.>t,  na"'"!'' ' '    '  ■      '  \.  ^■^ 

exigence  of  some  still  more  senous  nbnonnal.ty.  .      . 

r  rt  nati'lv  the  delivery  of  many  mnnstrnsities  is  much  more  readily 

utlishwl  "than  would  appear  possible  at  Crst  sight.    In  the  first  place, 

""^i*"     'tfnunci'-s  niD-lv  go  on  to  full  term,  so  that  the  mom-trosily  rarely 

gucb  !■"'*["]  ^.jiiia  in  size.     In  the  second  place,  the  connection  bc- 
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,.d."i  ft  normal 


.  ^  j^y  halves  18  often  of  such  a  cluiracter  as  to  itermit  nf  sutTicient 
twwii    'J^  j^j^,  (^.iiirMHient  parts  as  to  make  tlieir  succesaiTc  delivery 

motility  Dei"^ 

poWlhle.  ^^  i^^nd.  in  the  first  group  the  largo  size  of  the  doubled  portion 

On  tnr»'  ^  ^^^^^  ^^^  serious  nieebanieal  obstarlog  at  the  time  of  deliv- 

of  tbp  «»"'**  '  '^  jj^  ^  tiifirtfsopux  is.  as  n  rule,  much  nmrc  readily  deliv- 
«iy.   The  \  ^^^^  nftcr-coming  [wirt  than  when  it  presents  primarily. 

greA  wncn  U  "^^^  ^  ^p„„„pi^HJ«  pivM-nting  by  the  head  usually  causes  only 
lathe***-"""'  ^  ,  „f  .liiTu'ulty;  whereas,  on  the  other  hand,  i-nchiopnfji  and 
»«odmile»'"  ^^11  j^^  complicated  and  diflicuU  monccuTres  before 


as  ft 


**^  **"i  •wl'^irroup   II'*  delivery  of  difepluUic  t/tonstira  is  facilitated 

1^  the  tlnro  |^  "Jj^p  hn-eeh,  as  in  many  e4«e«  first  one  and  then  the 

JI^A^yF**?"  \  inieU'*!.    On  the  other  band,  in  eopbalie  presentations 

^^i^***       '    ,,»(igllv  interfere  with  one  another  and  thus  prevent 

'^'"^  *"i'       hftS  been  diminished  in  size  by  craniotomy.     When 

■^  J      "hid  oceuf*.  delivery  can  Im-  partially  effected  hV  forceps, 

"••"VV.  pg„ii„t  he  delivered  beyond  the  pubic  arch,  for  the 

'"^^^^^r  nl  is  pre\'ented  by  the  arrest  of  the  second  head 

-     T*  ler  sMch  eireunistiinces  it  is  advisable  to  amputate 

■    .  .'  jpiivcrv  of  the  rest  of  the  monster  is,  as  a  nile, 

j^Vf  wf™    *    ^^^  gcrious  olwlarln  to  delivery,  for  the 

..    ^  loosely  ronneeled  witli  one  another  that 

-,'     ]nHeed,  it  is  not  unusual  for  the  2  children 

*    AHien  pnssihlr,  it  is  advisable  to  bring 

"^j^ind  to  effect  extraction  in  such  a  way 

Xpliverod,     Tn  cephalic  presentations,  the 

fxpell^'d,  and  the  second  child  is  then 
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bom  very  much  as  in  au  ordinary  twin  pregnancy.  If»  however,  the 
latter  proscnU  transTcrsely,  its  delivery  can  be  effected  only  by  veraion  and 
exlrat'tion. 

Deformities  of  Tcctus. — In  tills  place  attention  will  be  directed  only 
to  lliu&t  abnunnalitii-s  in  fartal  development  which  may  give  rise  to  diffi- 
cult labour.  An  acardiacuji:  is  a  monster  which  is  soraetimes  develo*J>ed  in 
uingle-oviiin  twin  iHT(;riiancipH  as  tht?  result  of  irieipmlilies  in  the  commu- 
nicating placental  cireuLaliun.  One  twin  is  well  developed  and  normal, 
while  the  otiier  is  imperfectly  formed  and  lacks  a  heart.  The  way  in  which 
this  is  brought  about  was  wmhidtred  on  page  S2i>. 

The  most  common  vnriety  of  acJLnliac  monster  is  the  arephalicus  or 
headless  fa-tus.  J^'sa  e<nninuu  is  the  ainorphons  monster,  wliich  possesaes 
neither  a  head  nor  extremities,  but  is  round  in  shape  and  pi-esc-nts  upon 
iU  surface  a  number  of  small  nodules,  which  represent  the  rudimentary 
extremities.  The  umbilical  cord  may  be  nltaehed  to  nny  pitrtinri  of  \i» 
surface.  The  interior  of  the  monstrosity  rontains  a  rudinu'ulary  int('«tinal 
tract,  cystic  cavities,  vertebne,  etc.,  but  no  trace  of  a  heart.  The  rarest 
variety  of  aeardiaeus  is  the  acomwn  or  tninklew  monster,  which  consista  oj^ 
an  imperfectly  developed  head  and  a  rudi-  7 

mentar}'  body,  Ihe  umbilical  cord  being 
attached  to  the  cervical  region. 

As  a  rule  sueh  monsters  do  not  attain 
any  notable  size,  although  rxeiptionally, 
as  the  result  of  obstruction  in  the  umbilieal 
vein,  (hey  may  become  oedcmatoua  and 
give  rise  to  dystocia.  ^ 

The  anetireplifihis  or  fiemicrptdlvs  is  a 
monster  possessing  a  trunk,  but  only  an 
imperfectly  developed  heail,  from  which 
a  large  part  of  the  brain  and  skull  is  lack- 
ing. Ordinarily,  such  beings  are  of  moder- 
ate size,  but  occasionally  the  shoulders  may 
be  so  excessively  developed  as  to  give  rise 
to  serinus  dystocia. 

Owing  to  the  absence  of  the  cranial  vault,  the  face  is  very  prominent 
and  samewhat  extended,  the  eyes  often  prcitrude  markedly  frum  their 
sockets,  and  (he  inngue  hangs  from  the  mouth.  The  brain  is  in  a  rudi- 
mentary condition,  and  the  base  of  the  skull  is  accessible  to  the  examining 
finger,  so  that  the  sella  turcica  can  be  distinguished.  Owing  to  the  ex- 
posed condition  of  tlie  base  of  the  bniin  and  tlie  upper  part  of  the  medulla, 
there  is  frequently  a  marked  iniTcast?  in  the  amount  of  amniotic  fluid,  its 
production  being  analogous  to  that  noted  in  the  picure  experiments  of  the 
physiologists. 

Tn  view  of  the  abnnnnal  shajie  of  the  he-ad,  face  presentations  arc  fre- 
quently observed,  while  those  of  tlie  vertex  arc  less  common  than  with 
a  normal  foetus.  Transverse  and  foot  presentations  are  likewise  not 
unusual. 

WTien  the  inonstroaity  presents  by  the  face  or  head,  a  correct  diagnosis 


Fii).  5l>6.— AsuoH'Ki'iiAiVB  tS^iroccler). 
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is  frrqiipnlly  mndt;  by  vapnni  touch,  the  charnctoristic  htiljftng^  of  the 
eyes  being  noted  in  the  former,  nml  the  al>sonc'e  of  the  cranial  vault  and  the 
presence  of  the  sella  turcica  in  thu  latter  preaontation. 

Delivery,  »»*  a  rule,  occurs  ntucli  more  readily  when  the  monster  prc- 
senta  bv  the  brceeh,  for  the  reason  tlmt  the  iniperfeetly  developed  head 
is  not^n  eflficient  dilating  agent,  tlioiigh  in  many  rflws  rapid  and  spon- 
taneous delivery  in  observed.  Even  whi-n  the  enlarjjed  Bhouldera  give  rise 
to  dystuiia,  delivery  ean  usually  be  aeeoiiiplishod  by  means  of  version  with- 
out any  grrrat  diffieiilty. 

Hydrocephalns. — Tn  this  not  very  rare  condition,  the  cerebral  vcutricli 
arc  distended  by  an  exceggive  amount  of  uerehro-spiual  Uuid  (Kig.  596). 
As  a  result  the  ekuU  becomes  miieh  increased  in  size,  not  infrequently 

attjiinin^  several  limes  \U  normal  dlnien- 
sinns.  while  thi'  brain  substance  fomis  a 
layer  ou!y  a  few  uiiUimotivs  Ihiek  beneath 
it.  At  the  same  time  the  cranial  bones  arc 
imperfeetly  developed,  the  sutures  and 
'ont:uu'lles  being  much  wider  than  usual. 


^ 


if 


^^^^ 


iip» 
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If  the  enlarged  head  is  not  tensely  lUled  ivitli  fluid,  under  the  inflvience 
of  the  uterine  eontractions,  it  may  uncU-rgo  fiiieli  changes  in  shape  that  ita 
spontaneous  expulrtion  becomes  posflible.  This,  however,  is  so  rare  a  pos-, 
sibility  thai  it  should  not  be  reckoned  with  in  determining  the  treatment 
to  Lie  pursued  in  a  given  case.  Still  less  frequently,  owing  to  the  pressure 
to  which  the  head  is  subjected  at  the  time  of  labour.  tliH  (issues  forming  a 
fonlanelle  or  suture-  may  give  way,  so  that  the  eerehro-spinal  fluid  can  eft- 
cape,  after  which  the  head  collapses  and  spontaneous  delivery  beeomcs  pos- 
sible. Tn  the  vast  majority  of  cases,  however,  the  condition  gives  rise  to 
Rcrintis  dystneia.  which  if  not  promptly  relieved  will  lead  to  rupture  of  the 
uterus  and  the  death  of  the  patient  from  intra-abdominal  Iiiemorrhage. 

Tn  hydroeephfllic  children,  although  ceplialic  presentations  predomi- 
nate, owing  to  the  lack  of  acccmimodation  between  the  liead  and  the  pelvic 
canal  the  breech  is  often  substituted. 


PTSTOCIA  PCET  TO  HYPROCEPHALITS 

Diafinnins. — As  a  rule  tlic  condition  is  not  recognised  until  several  hours 
of  fruitless  stcond-stape  pains  have  demonstmted  the  existence  of  au  ob- 
stncle  to  delivery.  On  tlif  oilier  Iiand,  carpful  fxatiiinaUon  slinuld  ordi- 
narily lead  tn  a  (lorrtTt  diiig7ic>si«  in  llif  last  wt-'i-ks  of  inx'^naucy  or  noon 
after  Uui  ousct  of  labour.  In  many  cases  the  dcfonuity  t.*an  be  detected 
by  external  palpation,  the  immonsely  larpe  and  movable  head  being  iso- 
lated above  the  superior  strait  or  in  the  fimdu«  of  thp  uterus.  Fui-lIuTinore^ 
the  exaniiner  should  always  be  on  the  lookout  fur  the  presiC-'UL-e  of  (liurtua- 
tiuu,  while  a  ])L'L-uliar  crackling  sensation  can  be  elicited  by  pressure  upon 
the  skull.  I  have  made  a  positive  diagnosis  in  this  manner  upon  several 
occasions  without  an  internal  examination. 

As  sotm  as  the  eervix  is  dilated,  vaginal  I'xuiTilnatiun  will  revial  a  large 
head  with  widely  gaping  sutures,  through  whicli  fluctuation  cau  be  obtained 
by  appropriate  niantjeuvTes.  Of  course  this  does  not  lu)ld  good  in  those 
cases  in  whi<,'h  the  chihl  presents  by  the  breerh,  hut  here  ahdonifnal  pal- 
jmtiou  will  reveal  the  presence  of  tlie  large  flut-tuaut  head  Lo  the  fiuidus  of 
the  uterus,  or  just  above  the  superior  strait,  in  case  attempts  at  extraction 
have  been  made. 

Prwjnoifis. — For  the  child  the  outlook  is  uniformly  bad,  for  even  if 
born  alive  it  usually  eueeuTubs  within  a  few  days,  and  in  the  rare  cases  in 
which  it  survives,  gmws  up  a  hopeless  idiot.  The  maternal  prognosis  de- 
pends largely  upon  the  obstetrician.  If  left  to  Nature,  the  usual  termi- 
nation of  labour  comidicati'd  by  hydrocephalus  is  rupture  of  the  uterus; 
whereas,  if  the  condition  be  detected  and  proper  treatment  instituted,  the 
results  are  almost  univernally  favourable. 

Treofmenf, — .\s  soon  as  the  rervix  has  heeome  completely  <Iilated,  the 
head  should  be  perforated,  in  order  that  the  cerebro-spiiml  fluid  can  escape 
and  the  skull  colhiiise,  after  which  delivery  can  be  clTected  by  the  unaided 
elTorts  af  Nature,  or  may  be  accelerated  by  the  employment  of  the  cranio- 
clast.  On  account  of  the  nature  of  the  ilisease  and  its  effect  upon  the  chihl, 
thp  operation  may  he  undertaken  without  hesitancy,  even  by  those  who 
ordiiijirily  do  not  consider  craniotomy  a  jjititiable  proeedure. 

Jn  evacuating  the  hydrocephalic  head  it  sb<inld  be  borne  in  mind  that, 
owing  to  the  extreme  thinness  of  the  brain,  mere  perforation  is  not  always 
Bynon^TnouB  with  fn'tal  death.  For  this  reason  the  perforator  should  be 
carried  to  the  base  of  the  skull  and  vigomnsly  manipulated  in  order  to 
destroy  the  medulla,  ils  nothing  could  be  more  horrible  than  the  extmetion 
of  a  living  rhihl  after  sneb  an  operation. 

Enlargement  of  the  Abdomen  of  the  Fcetns. — Kniargement  of  the  abdo- 
men suflicient  to  cause  grave  dystocia  is  usually  the  result  of  ascit'es,  a 
verr  mucli  distrnd<'rl  blrulder.  nr  of  tumours  of  the  kidneys  or  liver. 

Whenever  the  abdominal  difstention  is  marked,  spontaneous  labour  is 
out  of  the  question;  but,  unfortunately  the  couditiou  usually  eseapes  detec- 
tion until  fruitless  attempts  at  delivery  have  demonstrated  the  existence 
of  some  obstruction  and  have  led  the  obstetrician  to  introduee  bis  entire 
hand  into  the  uterus  in  the  hope  nf  disrovering  i(a  nature. 

Occasionally  a  ftctus  afTccted  with  tjnteral  tlropsi/  may  attain  such  im- 
mense proportions  that  spontaneous  delivery  is  impossible.    A  number  of 


J. 


OBSTETEICS 


iiut.-fi  cases  are  recorded  in  Bftl]ant>'tic's  valuable  monograph.  In  very  rare 
instances  the  ascites  associated  with  fatal  perilonitis  may  have  a  similar 
roBult,  and  exceptionally  a  fuetus  siilTeriiig  frtmi  fhondrofli/stntpiiia  or  ftrial 
rhachitit  may  Wt-time  su  (i-th.-matous  as  to  give  rm*  to  dystocia. 

As  the  result  of  the  dilatation  of  llic  supcrlieial  tympliaties  associated 
with  ccdcma  of  the  subcutaneous  tissues,  the  foetus  may  as8i:me  immense 
proportions  and  talte  on  a  hizarre  shape.  This  condition,  which  is  desig- 
nated u-s  eirpfia/ilia.sh  cmujcnita  rystivn,  has  been  studied  in  detail  by  Bal- 
lantync,  and  is  a  very  rare  cause  of  diflicuU  labour  (Fig.  597). 

Defective  development  of 
tliQ  lower  portion  of  the  uri- 
nary tract  may  lead  to  the  rr- 
fi-ntion  of  nrine  nccoin|M»nicd 
by  distention  of  the  afMlonicn 
sulTicicnl  to  render  normal  de- 
livery impowiible  (Fig.  598). 
Examples  of  this  condition 
base  I»(!i'n  reported  by  Wal- 
tbcr,  Schwyzer,  and  otUors, 
who  also  give  details  as  to  its 
R'tiology. 

A  much  inurL'  frequent 
cause  of  abdominal  enlarge- 
ment is  the  presence  of  con- 
genital  n/stic  kidnrys.  The 
growth,  winch  is  Instological- 
ly  an  adenoffyAtonia,  may  in- 
volve one  or  Imth  orgauM,  and 
give  rise  to  tumours  of  im- 
mense size.  The  condition  is 
fretiupntly  HSsotTiHtod  with  dila- 
tation of  the  urelere.  and  with 
dropsical  etfusions  into  the  va- 
ri((U8  body  cavities.  Fig.  699 
gives  an  iduH  of  the  extent  of 
the  abdominal  enlargcmejit  in 
8  case  which  I  delivered. 

Mirabi'au.  Theilbaber,  Ha- 
naii,  Broiiha,  and  many  others  have  recently  studicl  the  comlition  in  detail 
fmni  an  anatoiiiical  jwint  of  view,  and  have  likewise  considered  its  practical 
obstetrical  bearings. 

In  rare  eases  the  abdominal  enlargement  may  be  due  to  iumoura  of  thd 
Uvrr,  Porak  and  fVuivclaire  having  reported  a  case  of  congenital  cystic 
liver  aHso{!ialcd  with  a  similar  condition  of  the  kidnrys.  Jforeovor.  large 
tumours,  arising  from  any  of  the  abdominal  organs,  may  give  rise  to  djfstocia. 
T\\\i^,  Rogers  has  dcscril>ed  an  immense  fibro-citslic  iestkk,  and  Phaenomo- 
now  an  aortic  am-urvsm  »o  large  as  to  interfere  with  delivery.  In  rare 
instances  fietal  inclusions,  such  as  the  so-called  fatus  m  faUu,  may  bo 
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responsible.    Occasionally  the  invasion  by  Bacillus  aerogencs  capsulatufi 

may  be  followed  by  such  an  extensive  production  of 

gas  that  thu  fietue  becomes  more 

than  double  the  normal  size  when 

gpontanctms  delivery  is  impossible.       ^^^^^^ 

In  all  of  th<>Ht>  conditions,  if  the  ^^^^^^B  \  "X^ 

dystocia  is  marked,  deliv- 
ery can  be  accomplished 
only  after  opening  the 
body  of  the  fu^tua  and 
allowing  the  tluid  to  es- 
cape^ or  removing  a  por- 
tion, at  least,  of  the 
ofTcnding  tumour  forma- 
tion. The  latter  oi>era- 
tion  it)  not  always  easy, 
for,  owing  to  the  con- 
strained position  of  the 
hand  in  tifero  and  tlic 
dense  consistency  of  the 
growth  in  many  cases, 
great  dillicuUy  is  experi- 
enced in  completing  it. 

Tumours  of  Ihe  Hotbj 
of  ihe  Firlas. — In  raru 
instances,  abnormal 
growths  arising  from  va- 
riouK  j)ortion«  of  the 
\Hn\y  of  llie  ft'ituG  may 
eerionsly  interfere  with 
delivery,  ('ases  are  on 
record  in  which  Hpom- 
ata,  rareinomata,  an- 
giomata.  and  various 
other  tumours  have 
given  rise  to  siieli  an  en- 
largement that  Hponta- 
neous  delivery  became 
out  of  the  question.  Ex- 
ceptionally, dermoid 
cysts  and  teratomatous 
tumours  about  the  peri- 
nanim  and  sacrum  may 
oITlt  a  serious  obstacle. 
Fig.  25G  representa  a  fcc- 
tns  in  whii^hnn  adenoma 
of  the  thyroid  gland  ne- 
cessitated a  destructive         f..  ;  -— im-  .ir,:         ,•,;,  ormc  Kii»>RTa. 
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operation.    In  rart»  instances  parasitic  fu;Ul  tumours,  a  lar;ee  umbilical  her- 
nia.  tL  jipinu  bilidu,  and  olburfirowtht!..  ^ive  rise  to  difiicult  labour. 

Dystocia  Due  to  Abnonnal  Presentations  of  the  Fcetus — Tranxcene 
Presentaliomt. — In  Uiis  con<5itii)n  tiiu  luug  axis  ij£  tkt;  ftutiui  crosses  that 
of  the  niotbtT  at  about  u  ri^lit  angle.  When  it  forms  an  acute  angle  we 
Bjiwik  of  an  ubluiuc  prcsL*ntation.  The  latter,  however.  \a  usually  only 
transitory,  becoining  converted  into  a  longitudinal  presentation  when  labour 
supervenes. 


stniit 


In  transverse  prrnenbitions  the  shoulder  usually  occupies  the  sxiperior 
Biniit,  the  Imatl  lyiug  in  uue  and  the  breuch  in  the  other  ibac  fossa  (Figs. 
6(.n)  and  fiOl).  Accordingly,  euch  a  condition  is  commonly  spoken  of  as  a 
shouhirr,  and  leew  frequently  as  a  htitral  pkme  prtgt-nlnlum.  As  the  ncruniinn 
process  is  nin»  of  the  most  charatrteristie  failures  of  the  shtmUler,  these  are 
usually  de3i>riiate4l  as  acrvmio-iUac  presenOi^ii'ns,  the  position  beinp-  ripht 
or  left  according  to  the  side  of  the  mother  towards  whieh  the  shoulder  is 


Flo.  MO. — DiAOitAM  iHoviyo  I.Err  ArKiiiiiu- 


Fki.  mi. — Diaaram  AHuwtxa  Riaiir  AnmiMio- 

ILlAi;    Pi'K^X-AKTEIIIolI    I'KimXTATlUX, 


directed.  Moreover,  in  either  position,  the  back  may  be  directed  cither  ante- 
riorly or  posteriorly,  and  acenrdinfjly  it  is  euftoniary  to  distininiiKh  between 
the  dorso-finferinr  and  dorso^posierior  varieties.  The  recognition  of  the 
position  of  the  back  is  of  very  conaitlerable  importance  in  couueetion  wiili 
the  proper  performance  of  version — the  treatment  par  exceUftico  in  this 
condition. 

AecurdiuK  to  SdinKKliT,  the  shoiihler  is  directed  towanls  the  left  Pide 
of  the  molhor  2.6  times  more  frequently  than  towards  the  right,  while 
the  back  looks  anteriorly  2.5  times  more  frequently  than  posteriorly. 

J^li'ilngif. — The  existence  of  a  transver.'ie  presentation  in  a  primipamus 
wnnuin  is  prima  facie  evidence  of  a  laek  of  aeeonimodation,  usually  the 
result  of  disproportion  between  the  size  of  (he  head  and  the  pelvis.  In 
rare  instiinres  it  may  be  due  to  hytlranmiop.  In  multipiira'.  on  the  other 
hand,  the  most  frequent  (etiological  factor  is  an  abnormal  relaxation  of  the 
abdoniirial  and  uterine  walls,  the  result  of  repeated  eliildbenriug.  which 
may  be  still  further  complicated  by  any  of  the  causes  already  enumerated. 
Accordingly,  transverse  presentations  are  much  more  frequently  observed  in 
women  who  have  borne  a  number  of  children,  and  in  them,  as  a  nile,  the 
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condition,  is  not  so  serious  as  in  primiparaa,  for  the  reason  that  in  the  former 
spontaneous  reposition  frequently  ensues  after  the  onset  of  labour  pains, 
the  child  assuming  a  longitudinal  presentation,  whereas  such  an  occurrence 
is  exceptional  in  the  latter. 

This  spontaneous  conversion  into  a  lougiludiual  presentation  is  ren- 
dered more  difficult  by  premature  rupture  of  the  nicinbranes,  as  wirll  us 
by  any  condition  which  interferes  with  the  descent  or  en^genient  of  the 
hcnd;  for  example,  a  contracted  pelvis,  placienta  pr.TVLa,  a  pelvic  tumour, 
or  twin  pregnancy.  In  rare  instances  longitudinal  may  become  converted 
into  secondary  transverw*  jirfKentations  at  the  time  of  labour,  although 
such  an  occurrence  la  cxcieplional.  and  in  always  indicative  of  disproportion 
between  the  size  of  the  child  aud  the  pelvis. 

Diagnnsis. — The  diagrnsis  of  a  transverse  presentation  is  usually  readily 
jnadR,  inspection  alone  frequently  causing  one  to  suspect  its  existence. 
The  abdomen  is  stTU  to  he  unusually  wide  frnni  side  la  sirle,  while  Iho 
fundus  of  the  uterus  frequently  does  not  extend  above  the  umbilicus. 

On  palpation  the  first  mantcuvre  reveals  the  absence  uf  tho  head  or  the 
breech  from  the  fundus.  On  the  second  niana'uvre  a  ballottable  head  will 
be  found  in  one  aud  the  breech  in  the  oMht  iliac  fossa,  while  the  third 
and  fourth  mnnccuvrcs  are  negative,  unless  labour  has  been  in  progress 
for  some  time  and  the  shoulder  has  become  impacted  in  the  pelvis.  At 
the  same  time  the  posttinn  of  the  back  is  readily  diagnosed.  When  it  is 
situated  anteriorly,  a  hard  resistant  plane  will  be  felt  extending  across  the 
front  of  the  abdomen;  when  it  lies  posteriorly,  irregular  nodul.itinns,  rep- 
resenting the  small  parts,  will  be  felt  in  the  same  location  (Plate  XY). 

On  vaginal  touch  in  tlie  early  stages  of  labour,  the  side  of  the  thorax, 
readily  recognisable  by  the  "gridiron  "  sensation  afforded  by  the  ribs,  can 
be  made  out  at  the  superior  strait.  When  dilatation  is  further  advanced, 
the  8ca[nila  ean  be  distinguished  on  one  and  the  clavicle  on  the  other  side 
of  the  thorax.  M'hile  the  position  of  tlie  axilla  will  indicate  towards  which 
side  the  shoulder  is  directed.  Ijatcr  in  labour  the  shoulder  beeomes  wedged 
down  in  the  pelvic  canal,  and  a  hand  and  arm  not  infrequently  prolai)8e 
into  the  vagina;  whether  it  is  the  right  or  left  can  he  readily  dclermined 
by  ascertaining  to  which  one  of  the  obstetrician's  it  corresponds,  just  as 
in  shaking  hands. 

Course  nf  Lnhour. — "With  very  rare  exceptions,  8])ontaneou8  labour  is 
unposalble  in  persistent  Ininsverse  ]»re»entatioiiM,  since  expulsion  cannot 
bs  eifected  tmlesa  both  the  head  and  trunk  of  the  child  enter  the  pelvis  at 
the  same  time,  a  ntanifestly  impossible  event  when  both  are  of  normal 
proportions.  Accordingly,  both  the  ftptus  and  mother  must  inevitably 
perish  [f  appropriate  measures  are  not  instituted. 

.'\fter  rupture  of  the  mombrancs,  if  the  patient  is  left  to  herself  an  arm 
nsnally  prolapses  and  the  shoulder  becomes  forced  down  into  the  pelvic 
cavitv.  but  can  descend  for  only  a  certain  distance,  being  arrested  by  the 
head  and  tnmk  at  the  superior  strait.  The  uterus  then  eontractfl  vigorously 
in  the  attempt  to  overcome  the  obstacle,  but  in  vain.  After  a  certain  time 
the  contraction  ring  risea  higher  and  higher,  the  lower  uterine  segment 
bceomoR  more  and  more  stretched  and  eventually  gives  way,  when  a  part 


or  the  whole  of  the  product  of  conception  escapes  into  the  abdominal  cavity. 
TJuder  euch  circuniwtajiccs  tlie  patient  usually  succumlra  within  n  tnhurt 
time  to  iulmperitone&l  ha-inorrlmge,  while  in  other  instances  death  occura 
after  a.  longer  or  shorter  period  from  infection. 

Possihiy  once  in  many  tliou^nd  cases  the  uterus  ceases  to  contract  bo- 
fore  rupture  occurs,  the  child  being  retained  within  the  utents,  may  OTentu- 
ally  bt-'fome  converted  into  a  Ulhopa'diou,  to  be  Snally  east  off  by  suppura- 
tive processes.  So  fur  as  1  know,  such  a  condition  has  not  been  deseribod 
ill  human  hi'ingt*.  tlniugli  it  is  well  known  to  the  veterinarians.  Neverthe- 
less, the  experience  of  Heduikow,  who  removed  the  suppurating  fragments 
of  a  fa>tiis  from  the  utenis  four  years  after  the  expected  date  of  coufincuicui, 
is  very  suj^gestive. 

In  transvL-rse  pre-^entations,  now  and  again,  spontaneous  delivery  en- 
sues. Hartholin,  in  the  seventecnlh  eenturj'.  pointed  out  tliiit  a  eliild  winch 
hiyt  lain  transvi-i-mdy  during  the  later  months  of  ))rcgnancy  may  spontauo- 
ously  uhsumc;  a  loLigitudinat  presentation  at  the  time  of  labour.  This  so- 
called  $p4mlaueous  version  im  n  nut  infrequent  occurrence.  Its  mode  of  pro- 
duction has  already  lieen  referred  to. 

A  century  later,  Roederer  pointed  out  that  in  very  rare  instances,  if 
the  child  was  small  and  \hc.  pelvis  large,  delivery  might  occasionally  be 
accomplished  in  spite  of  the  persistence  of  the  iibuoruial  presfntatinn. 
This  process  he  designated  sftoithnnous  erohiiiim.  The  monograph  of  Payer 
is  replete  with  historical  allusions  to  the  subject 

Spontaneous  version  occurs  only  in  the  early  stages  of  labour,  and  its 
occurrence  should  not  be  looked  for  after  the  rupture  of  the  membranes. 


Flu.  003.— Frvulm  8xiTiKf»  TiiKoLuii  WumaM  Drmo  isf  LABom  «mi  a  NEOLhrriui  Trak»t] 

Spontaneous  evolution,  on  the  other  hand,  is  possible  only  hde  in  labour 
after  the  membranes  have  ruptureti  and  the  shoulder  has  become  wedged 
down  into  the  peine  cavity.    This,  liowever,  is  met  with  so  rarely,  demands 
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Ruch  peculiar  couditiona,  and  is  attended  by  such  risks  to  the  mother,  that 
its  occurrence  should  never  be  counted  upon  in  actual  practice. 

When,  however,  the  pelvis  is  noniial  and  the  child  undersized,  and  par- 
ticularly if  it  is  niaci^rated,  spoutuneous  evolution  may  be  efTected  in  one 
of  two  ways  provided  the  pains  are  suflicicntly  strong.  Thus,  the  impacted 
shoulder  after  being  driven  deeper  and  deeper  into  the  pelvis  may  eventually 
rotate  to  the  front  and  fmrrgc  from  the  vulva,  its  t-xpulsijin  being  followed 
by  the  rt'st  of  the  thorax  and  then  by  the  feet,  while  the  head  still  remains 
above  the  superior  strait  (Fig.  G03).    IjCSS  frequently,  particularly  if  the 


v^'.rrTT  r3= 


Vto.  eoa.— DiAOKAU  iLLcmtATnta  MKonAyuH  or  SrorrAinotFfl  Evoiunox  (Jtinf(nuQii>. 

child  is  macerated,  the  shoulder  may  be  forced  down  through,  the  pelvis, 
while  the  body  is  so  hent  upon  itself  that  the  head  and  thorax  come  into 
close  apposition  and  eventually  enter  tiie  pelvis  together.  The  birth  of  the 
shoulder  is  followf^d  by  that  of  tlie  head  aud  thoras,  whieh  emerge  simulta- 
neously from  the  vulva,  and  arc  followed  by  the  breech  and  lower  extremi- 
ties.   Tliis  mechanism  is  dewrihed  as  partus  riindupUmti'  corpore  (Fig.  604). 

In  very  rare  instances  spontaneous  pvolnlion  may  occur  even  when  the 
child  has  attained  considerable  proportions.  TIius,  Payer  has  reported  the 
case  of  a  ehild  weighing  2,(j')0  grammes  and  measuring  50  centimetres  in 
length,  which  was  so  born,  and  gives  a  list  of  in  similar  instances  from  the 
literature  iu  whicli  the  children  were  of  an  e(|ual  or  greater  weight,  one 
among  them — Champion's  case — being  bom  alive. 

Prognosis. — If  spontaneous  version  does  not  occur  within  the  first  few 
hours  after  thti  onset  «f  labour,  tmd  operative  procedures  are  not  instituted, 
the  outcome  for  both  mother  and  child  is  almost  uniformly  fatal,  the  child 
sucenmbing  to  asphyxia  and  the  mother  (o  ha?morrhftge  or  infection,  as  a 
result  of  ru])turo  of  the  uterus.  On  the  other  haml,  if  appropriate  meaa- 
45 


urea  are  instituted  at  the  proper  time,  the  prognosis  for  the  child  is  fair, 
while  for  the  mother  it  is  excellent.  In  this  class  of  cases  prolapse  of  the 
cord  is  one  of  the  most  frequent  causes  of  foetal  death. 

Treatment. — If  the  diaguosia  has  been  made  in  tlie  last  month  of  preg- 
nancy and  the  pelvis  is  approximately  normal,  cephalic  version  should  be 
effected  by  external  manipulations,  and  the  child  held  in  iu  new  position 
by  meaiiH  of  a  projit^rly  filling  bandage.  On  the  other  hand,  if  the  polvia 
is  iuarke<lly  conlmcled,  such  a  procedurt;  ig  not  advisable,  as  ('a;sarcan  sec- 
tion will  probably  be  the  operation  of  choice. 

If  tJie  patient  Is  not  seen  until  after  labour  has  sot  in,  external  cephalic 
version  should  likuntse  be  attempted,  provided  the  membranes  have  not 


Tl«.  601.— Kars  tVim  nr  KroKTA. 
MBi>r»  Ev'juiTioK  (Buinm). 


ruptured.  As  a  matter  of  fact, 
will  usually  prove  unaucccas- 
it  is  bftterto  wait  until  the  cer- 
lated,  and  then,  after  niptur- 
int4>mal   pndulic   version,   fol- 

On  the  other  hand,  if  the 
well  advanpcd  in  labour  and 
the  treatment  will  vary  ac- 
ttttiim  of  the  cervix,  the  eon- 
as  that  of  the  fdtua  and 
partially  dilated,  while  the  child  is  alive  and  freely  movable  in  the  utcrue, 
i)ipolar  version  may  be  attempKtI.  After  a  foot  has  been  broufrht  down 
the  eurvix  should  be  allowed  to  dilate  still  further  before  extraction  Is  com- 
pleted. On  the  other  hand,  if  the  condition  is  ecmipHcatcd  by  prohi|)8e  of 
the  eoi*d,  the  cen*ix  should  be  dilated  manually,  and  the  child  rapidly 
extracted  after  internal  iHwlalic  version. 

■Wlienever  the  cervix  is  fidly  dilaiml.  internal  podalic  version  should  Iw 
perfonned  at  once,  according  to  the  rules  already  given,  and  followed  by 
inunedtato  extraction,  provided  the  uterus  is  not  so  lightly  contracted  down 


however,  suoh  manipulations 
ful.  Under  these  cimimstancp-a 
vix  is  altuost  comjdetLdy  di- 
ing  the  membranes,  perform 
lowed  by  prompt  extraction. 
patient  be  not  seen  until  she  ia 
the  membranes  have  ruptured, 
cor*iing  to  the  degree  of  dila- 
dition  of  the  patient,  as  well 
uterus.     If  the  cervix  is  only 


DYSTOCIA  DUK  TO  COMPOUND  PRKSENTATIONS  OF  PQSTUS     691 

oyer  tlie  child  and  the  lower  uterine  segment  so  tliinncd  o^t  that  such  a  pro- 

ft'dure  appears  aynonymouH  with  rupture.    In  such  cases,  anassthesia  Bome- 

times  so  relaxes  tlie  organ  thai 

veraion  iiiay  be  safely  effected, 

cvt-n  though  lit  iirst  glance 

it   had  appeared    to   be 

out  of  the  question. 


Pin.  905. — KnuXRX  SsonoN  THRnt'iiit  WoKA^f  Drixa  at  Rmii  at  Prcomamot.    CaMmoMD 
PiixsKKTATioM.    (Hrauiie.) 

When  version  appears  1o  he  conlra-inditaled.  derapUntion  hccomea  the 
operatior  iif  nlioiiT,  v\v-i\  if  (he  ■child  is  alive,  although  very  exceptionally 
(^a-sareuM  wition  might  bi-  (liought  of  under  the  circumstantrea.  It  should 
nnt.  hnwevcr.  be  underlnkon  except 
at  the  express  wish  of  Iho  patient 
and  hiT  family.  Jind  then  nnly  after 
they  have  het-n  made  fully  fonvfr- 
sant  with  its  inherent  danger  in  the 
case  nf  a  patient  who  In  all  prob- 
ability is  ah-i';idv  infcrt^'d. 

Compound  Prcucnhdnuii.  —  By 
this  term  is  understood  the  pro- 
lapse of  an  extremity  alongside  of 
the  pnjsenting  part,  both  entering 
the  pelvic  canal  simullaneougly. 
It  is  not  an  infreqnont  orrurrencp, 
being  nhfiervwl  about  once  in  every 
350  liases  (Fig.  G05V 

As  a  rule,  a  hand  nr  an  ami 
comes  down  with  the  head;  much  less  commonly  both  arms,  or  a  hand  and 
a  foot,  or  both  feet  may  present  together.  Hahl  has  reported  a  case  in 
whifh  the  neck  of  the  child  Mas  gii-dle<l  by  it«  legs,  so  that  the  scrotum  and 
head  were  felt  upon  vaginal  examination  (Fig.  GOG). 


Fia.   606.— CoMWOJfD   riWKJ(TAT10X  (lUlll). 
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OBSTETRICS 


Some  idea  of  the  relative  frequency  of  the  different  combinations  may 
be  gained  from  the  following  table,  taken  from  Pemlce: 

U«ad  and  liMod S6cues 

lieiul  uiiii  Hmi B    " 

llea<l,  band,  und  cord 5    " 

IleHil  and  bolli  tianils 4    ** 

HiwI,  uiK>  liaiid,  iinil  one  foot 2    " 

IImuI,  two  hands,  one  foot,  and  cord 1  ease 

Face,  hand,  and  oord 1     •* 

Such  a  condition  is  frequently  associated  rith  a  disproportion  between 
the  size  of  the  head  and  the  pelvis,  owing  to  which  early  engagement  has 
been  interff»ri'd  with,  and  lut  a  rrsuH  one  or  more  of  the  extremities  have 
prolapsed  bi-fore  the  prest-nting  piLrt  entered  the  pelvis. 

Treatmfni. — Whenever,  durinjf  the  ttrst  stape  of  labour,  a  hand  is  distin- 
gitished  alongside  of  the  head,  it  should  be  pushed  up  if  possible;  but  if 
it  be  firmly  fixed  between  the  head  and  the  pelvic  nail  it  should  be  left 
alone,  since  it  will  usually  not  interfere  with  labour.  On  the  other  hand, 
if  the  entire  arm  has  prolapsed  alongside  of  the  head,  an  energetic  effort 
should  be  made  to  replace  it.  If  this  is  not  possible,  version  should  be 
perfoniujd,  since  if  the  ann  retains  its  position  it  may  give  rise  to  serioua 
d>-stocia,  more  especially  if  it  t-xtend:*  around  the  child's  aeek,  constituting 
the  so-ealled  nuchal  position. 

When,  as  happens  only  rarely,  the  foot  prolapses,  attempts  shoald  be 
made  to  replace  \i\  if  these  fail,  version  should  be  resorted  to. 
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CHAPTER  XL 
ECLAMPSIA 


Eclampsia  is  an  acute  disease  which  maj  occur  in  the  pre^nnt,  par- 
turient, or  put-Tpfral  woman,  and  is  characterized  by  dauJu  and  Luuic  con- 
vulsions, during  which  there  is  lose  of  coPSciousDcas  foUowed,  bj^JBorc-or 
less  prolonged  coma. 

Freqjiency. — Statistical  tablps  go  to  show  that  eclampsia  occurs  about 
qnct*  in  livvry  500  labours,  but  it  is  almost  iiupiKwible  to  dL-tcrmine  its  fre- 
quency with  any  dc^ec  of  exactness,  inasmuch  as  few  practitioners  see  a 
sufficiently  comprehensive  series  of  eai>es  in  private  practice  to  permit  of 
tniKtworthy  ooni'liiBinns;  while,  on  the  othpr  hand,  hcmpilal  records  by 
thciaHclvea  >rivc  an  exa^^cmlcd  idea  of  its  frequency,  for  the  ri-ason  that 
many  of  the  patients  would  have  reninincd  at  homo  nnloPR  they  had  ha<l 
convulsions.  The  following  tahle  would  indicate  that  eclampsia  occurs  in 
about  0.7.1  per  cent  of  the  wmncn  {"ntcring  lyiug-iu  hospilali* — once  in 
133  caucs: 

Gohllwrg  (Ilifwii-ii,  1S91)  in  Hl,717  Uboiint,  Hi  cdM-i  nr  ecUmpsiii  (0.7RJ0 
(•asMiraftjor(Paris,1882)    "  16.325        "        B9  "  "  (O.6I5O 

{Swen  (Boston,  189S)  "    8,500        "       86  "  *'  (liO 

Kimpp  [Prag.  1900)  "    7.636       "       41         "  "         (0.58j() 

NpwelKBostoii.lOOOl  •'     0,700        "       M  "  •■  (1.I7J0 

The  larger  tabulations  made  by  lx)h]ein  in  1891,  and  by  Veit  in  1899, 
which  are  based  upon  statistics  from  the  various  clinics  in  Germany,  afford 
alninat  the  same  cont-lusions.  lu  the  former  there  were  335  instances  of 
eclampsia  in  15.398' cases,  and  in  the  latter  !M),5  In  ]4ft,3<)(i  ca'ws — a  per- 
centage of  Of'2  and  0.6l>  respectively — 1  in  1(50  and  1  in  166.  These  sta- 
tistics includp  Jill  cases  of  eclampsia,  but  Ijiihlein  differentiated  between  the 
total  number  of  eases  and  those  occurring  in  patients  who  were  in  the 
hospital  at  the  onset  of  the  disorder,  and  found  that  in  the  latter  the  ratio 
was  only  0.3  per  cent — one  in  330. 

Kriampsia  varies  markedly  in  frequency  at  difTerent  times,  Cassamayor 
staling  that  in  Tarnier's  clinic  in  Paris  it  was  observed  many  times  more 
frequently  in  j^ome  years  tlian  in  others.  T}ius,  in  IfiTS.  there  was  ]  case 
to  every  i7  labours,  as  compared  with  1  to  730  and  I  to  130  in  the  years 
1882  and  !891  respectively. 

Clinical  TFislon/. — Zweifel  has  reported  a  case  of  eclampsia  occurring  in 
the  third  month,  but  as  a  rule  it  is  not  encountered!  before  the  second  half 
of  pregnancy,  and  becomes  more  frequent  the  nearer  term,  is  approached. 

69S 


It  is  generally  siatod  that  70  t*)  80  per  t-t-iit  »E  ttU-aoaofr  oawir  in  primip- 
arnu8  women,  Knapp,  OUthauscn,  CuH^aumyur,  aud  Goldberg  repurliug  a 
proporlluu  uf  71,  75,  77,  and  8G.1  per  cent  respectively.  In  oil  probability 
these  figures  are  somewhat  too  hipli,  injiemiieh  as  they  are  hase^l  upon  h<.>s- 
pital  prat'tiee.  Ncverthele^ss,  \«'.  tliis  as  it  may,  it  is  eertaiu  that  in  tlie 
main  prinu]>iirouH  Honien  aie  mueli  more  liable  to  the  disorder. 

'IViii  prejiuancy  and  hydromnios  appear  tojact-aa  prcdifiposing^  factors, 
the  fnnner  condition  being  notetl  by  OUhaiisen  and  fassainiiyor  in  8  an<l 
5.7  per  cent  of  tlieir  ea«('.«  of  it:lump(-ia  reapeetivrly.  wlifreui*  for  all  laljonrs 
thu*  usual  ratio  is  1.5  per  cent.  It  is  possible  that  heredity  sometimes  plays 
a  part  in  its  production,  and  Elliot,  Olshansen,  and  Pinanl  have  reported 
caHes  whit'h  apparently  confirm  this  view. 

All  eelamplic  couvulsion  sometimes^ occurs  without  warning,  "  like  a 
boll  from  a  clear  sky,"  in  women  who  ore  apparently  in  perfect  health- 
In  the  majority  of  cases,  however,  the  outbreak  is  preceded  for  a  longer 
or  tthorter  period  hy  premonitory  syinptoins  indicative  cl  the  iojcaimia  of 
pi-e>niancy.  among  the  more  common  being  (edenta,  headache^  cpi^nstriQ' 
pain,  and  possibly  disturbances  of  Tislon.  At  the  same  time  the  urine 
becomes  decreased  in  quantity,  while  albinnin  and  casta  and  a  marked  dirni- 
uution  in  the  aiuount  of  urea  are  denicmstrable. 

'file  attack  may  come  on  at  any  lime,  sometimes  while  the  patient  is 
sleeping.  If  ehe  is  awake,  the  first  sign  of  the  impending  convulsion  is  a 
fixed  expression  of  the  eyes,  which  soon  begin  to  roll  from  side  to  fiidj.^. 
The  pupils,  ore  usually  dilated,  lees  often  contracted.  The  Cfiuviil&ive 
movement*  appear  first  about  the  mouth,  which  begins  to  twitch  and  is 
drawn  to  tine  sidi-,  the  eriLlre  face  hecontiiig  distorted.  They  extend 
rapidly  to  the  anus,  the  body,  and  finally  to  the  legs.  Thoy  ai-e  usually 
clonic  in  character,  though  sometimes  they  take  on  a  tonic  form  and  the 
patient  becomes  rigid.  The  breathing  is  stcrtorotis,  the  face  congested  and 
llujjhcd,  the  patient  foams  at  the  mouih,  and  often  bite«  her  t<mgue.  Dur- 
ing the  conii-ulsiou,  wMch  may  last  fur  a  few  seconds  to  two  minutes,  the 
woman  is  profoundly  unconscious,  and  after  the  movements  cease  passes 
into  a  condition  of  coma  which  lasts  for  a  longer  or  shorter  period. 

ilore  particularly  wlicn  tlie  disonh-r  apjienrs  in  the  InttiT  part  of  labour 
or  during  the  pucrperium,  a  single  convulsion  only  may  be  obser\'ed,  on 
uuinternipted  recovery  ensuing  after  the  patient  emerges  from  the  couia. 
Oftener,  however,  the  first  is  the  forerunner  of  other  convulsions,  which 
may  vary  in  number  from  1  to  2  in  mild,  to  100  or  more  in  fatal  cases, 
the  intervals  between  them  becoming  shorter  in  inverse  prupnrlion  to  the 
nund>er.  In  rare  instances  they  follow  one  another  so  rapidly  that  the  psr 
tient  apjK'ars  to  be  in  a  prolonged,  almost  pontinnous  convulsion. 

The  duration  of  the  coma  is  very  variable.  "When  the  con^-ulsions  are 
infrequent,  the  jwtient  usually  recovers  eonscionsnoss  after  each  attack> 
while  in  severe  cases  the  coma  persist*  from  one  convulsion  to  another, 
and  death  may  result  without  any  awakening  from  it.  In  rare  instances  a 
single  convulsion  may  be  followed  by  profound  coma,  from  which  the 
patient  never  emerges,  though,  as  a  nile,  death  does  not  occnr  until  after  a 
frequent  repetition  of  the  convulsive  attacks.     The  immediate  cause  o£ 
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death  is  nsufllly  fflclpma  of  (h(;  limgs  or  iipopK^xy,  Lhotigh  if  the  fatal  issue  ia 
postponed  for  sevcnil  days,  it  is  usually  attributable  tu  au  nspiratiuii  pneu- 
monia or  a  puerperal  infection. 

In  most  caiic'8  during  the  wixure  the  arterial  prest3ure  is  markedly 
incruised,  and  the  pulse  is  full  and  bouuding.  Ln  severe  cases,  however, 
it  is  weaker  and  more  rapid,  bccominj^  more  compressible  and  filiform  with 
each  succeedinfj  convulsion.  In  many  cases  the  temperature  rises  to  a  TCiy 
considerable  lieight  from  the  onwd  of  the  disease  and  f^radually  falls  a« 
the  patient  improves;  soHHtiinci!,  however,  it  remains  normal.  A  tempera- 
ture of  104  or  105  dcp-ces  is  not  unusual,  and  in  fatal  cas^-s  it  may  reach  107 
or  108  degrees  just  before  the  end.  As  regards  the  cause  of  this  elevation, 
there  is  much  discrepancy  of  ojnuion.  OUhausen  believes  that  the  jioisnn 
which  gives  rise  to  the  eclampsia  also  stimulates  tlie  thermal  eeutrcs,  while 
Zwoifel  holds  that  the  fever  lb  nearly  always  of  infectious  origin.  The  fact 
that  the  uterine  lochia  have  been  found  to  be  perfectly  sterile  in  a  number 
of  cases  speaks  against  infection  being  the  sole  cause,  but  tJiat  it  is  often 
responsible,  especially  in  those  eases  in  which  the  fever  persists  for  days 
after  the  cessation  of  the  seizures,  there  tmn  be  but  little  doubt.  Moreover, 
it  wuuld  seem  that  women  sufTcring  from  eclampsia  are  more  susceptible 
to  infection  than  usual. 

According  a-J  the  disorder  first  appears  before  or  during  labour  or  in  the 
first  huui-s  of  the  jHiLTperium,  it  is  desi^ated  as  antc-partum,  intra- par  turn, 
Of  [wst-partum  eclampsia.  It  is  generally  stated  in  the  text-books  that  the 
last  is  the  least  common;  but  that  the  conclusions  as  to  the  relative  inci- 
dence of  the  ilifferent  varieties  are  by  no  means  unanimous  is  shown  by 
the  following  labk-: 

Ani€-partum.  /nlra-pailum.  l\itt-partum. 

OlshBOscn....        A0%  Ai%  U% 

Kdbpp 34.IV  OO.Df  U.H 

Goldberg ^  ^^%  n% 

Oreeo 9IH  ^^  *H 

^^ewell  states  that  one  third  of  his  eases  occurred  after  the  birth  of  the 
child.  Personally,  I  have  observed  the  post-jwrtum  variety  in  only  a  few 
instances. 

It  would  appear  from  the  statistics  of  throe  of  the  authors  just  cited, 
that  ante-partuin  eclampsia  occurs  less  frequently  than  thi!  intra-partum 
variety,  but  my  own  figures  would  be  more  neai'ly  in  accord  with  them 
than  those  of  Orcen.  Olshnuscn  has  reached  a  similar  conclusion,  and  con- 
siders that  the  contrary  statements  of  most  authors  are  due  to  the  fact  that 
they  have  failed  to  remember  that  in  the  majority  of  cases  uterine  contrac- 
tions set  in  with  the  first  ctmvidsion.  so  that  if  the  patient  is  not  seen  before 
the  seizure  it  is  often  very  ditlicult  to  determine  with  which  variety  one 
has  to  deal. 

Ante-partum  eclampsia  may  tenuinate  ia several  ways.  As  a  rule,  labour 
sets  in  and  a  premature  child  is  bom  spontaneously,  or  the  uterus  is 
emptied  hyopenitive  procedures.  Sometimes  the  patient  djeg  undelivered. 
In  a  small  numlwr  of  cases  labour  does  not  supervene,  and  if  t!ie  woman 
survives  the  attack  she  may  give  birth  to  a  dead  or  macerated  foetus  some 
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time  aftprwartl.  Tn  mirn  cfist^s  it  i»  In-lipxTil  (hat  Us  dpntli  is  the  direct  re- 
sult of  the  L't-laiiiptiia.  Nuw  and  again  tht  putit'Ut  may  recover  from  the 
attack  and  give  liirth  to  a  living  child  QLtcnn,  while  in  Tcry  exceptional 
cases,  after  Ijeing  perfectTjTwell  h>r  n  longor  or  shorter  period,  she  may 
have  a  rceurix'iiL-c  of  llie  seizure,  wlueh  may  tiTiniiiale  ia  any  one  of  the 
way»  mL'Utinned  aborc.  Such  cases  have  been  dc£cril>ed  by  Leudet,  01»- 
hausen.  and  Ijafon. 

IJLiliejEUtack  occurs  during  labour,  the  pnin^usuaUy  incrcaaaiaire- 
quciu-y  aud  acverity.  »o  lliat  the  cliild  will  he  born  aomewlmt  sooner  tham 
ti8iial,"afteT_  which  the  convulsions  generally  cease.  On  the  other  hand, 
in  severe  cases,  w  when  there  is  some  impediment  causing  dystocia,  tlie 
patient  may  die  undelivered,  unless  operative  measures  are  undertaken. 

In  [H)st-partum  eclampsia  the  attack  usually  cornea  on  soon^aftcr  de^ 
livery,  and  recovery  often  occurs  after  a  single  connilsion.  In  other  cwee» 
however,  the  seizures  follow  one  another  in  rapid  succesaian,  and  occa- 
eionally  cause  death.  The  ffeneral  belief  that  cases  of  this  variety  are 
comparatively  benijETti  is  denied,  by  Olshauscn,  who  noted  a  mortality  of  25 
per  cent. 

A  few  in?lances  have  been  reported  in  which  the  disorder  diil  not 
apjiear  until  several  weeks  after  the  hirlh  of  the  child.  It  is  probable,  as 
has  bt-en  pointed  out  by  Van  der  Velde.  that  the  vast  majority  nf  such 
cases  were  not  eclamptic  at  all,  but  that  the  seizures  were  due  to  oUier 
causes, 

In  rare  instances  the  onset  is  preceded  by  a  distinct  aura  (Olshausen), 
hut  this  is  usually  lacking,  the  convulsion  coming  on  either  wilhout  warn- 
ing or  after  llip  a])pearan<'e  of  syinptonis  indicative  of  the  tox:i'niia  of  preg- 
naney.  As  has  been  pointed  out  by  Olshausen,  severe  rpiga5tric  pain  is 
a  freijucnt  precursor  ot  the  seizure,  and  is  a  sign  to  which  too  much  attention, 
can  hardly  he  (>aid. 

Tlie  eonviilaions  are  always  followed  by  unconHciousnes-s,  and,  moreover, 
the  patient  may  not  only  not  renieinher  ilie  attack  it,-Mdf,  but  even  have  no 
recollection  of  occurrences  which  have  taken  plajco  several  hours  previous 
to  it.  This  is  a  not  altogether  uneonimon  observation,  and  may  sometimes 
have  an  iuipurtaut  bearing  fnim  a  mfMlico-legal  point  of  view. 

In  5  per  cent  of  Lrihloin's  and  in  13  per  cent  of  Knapp's  vases  eclampsia 
was  followed  by  marked  mental  derangement,  lly  own  obscn'ations  lead 
me  to  believe  that  the  experience  of  these  authors  was  exceptional,  although 
it  must  not  be  forgotten  that  mental  derangrmenl  following  eclamptic 
convulsions  is  one  of  the  well-recognised  varieties  of  puerperal  insanity; 
but  whether  it  is  a  direct  result  of  the  disease  or  is  due  indirectly  to  infec- 
tion has  not  yet  been  ilrnionstrated. 

In  rare  instances,  as  the  result  of  pcnnanent  cerebral  lesions  incident 
io  eclampsia,  a  hemiatwpsia  may  develop  during  the  puerperium.  A  case 
of  this  character,  occurring  in  my  practice,  was  rcporte<l  in  detail  by  Wooda 
at  the  1902  meeting  of  Oic  American  Ophthalmologit^al  Society. 

More  frequently  the  patient  suffers  from  disturbed  vision  during  the 
latter  part  of  pregnancy,  due  to  an  albuminuric  retinitis.  As  this  is  an 
accompaniment  of  an  actite  nephritis,  eclampsia  docs  not  alwaj's  develop. 
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The  outcome  tn  such  cases  is  dcpendeni  iipon  the  further  course  of  Ihe  un- 
d<^Hyiiig:  diflease.  In  other  ciisen  the  visual  flistnrbaiico  is  unattended  by 
dcmuusLrabit*  chanties  in  the  rotiua  or  optic  nen'e,  and  is  to  be  regarded 
merely  ns  a  manifestation  of  the  general  toxiemia,  complete  recovery  usually 
foHnwing  within  a  few  <lBys  after  the  terminsition  of  prejrnancy. 

lu  a  siirall  nuuibtT  of  leases  the  patient  bef^oiives  markt^dly  jaundiced, 
either  during  or  just  after  the  convulsive  seizure.  Tbig  eign  is  of  grave 
prognostic  significaitee,  and  indicatee  serioua  hepfttjc  lesions. 
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iio.  IMJ7.— Urkx  Cjmkt. 

£cliutip«]A  rollo»«d  b;  reooverr.  Chut  ahowii  mjirkcd  qiuntlty  of  aJbtunin  luid  alniMt  total  a1»eoM 
of  urea  At  dme  of  ronviilriimiK,  witli  nipiJ  d iMi^Mrsmiw)  of  Uio  fomior  tad  ImmeuM  Increase 
in  tlio  aiiinunt.  nfLlie  latter  In  Uie  followlQic  dara. 


Eclampsia  may  occur  not  only  during  the  coui-se  of  an  ordinary  gesta- 
tion, but  was  observed  by  Maygrier  in  the  fa,lse  labour  accompanying  ertra- 
uterine  pregnnney. 

During  the  cclamjitic  attack  the  ucine  ia  markedly  diminished  in 
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amount,  is  loaded  with  tubo  casts  and  often  contains  a  considerabte  quan- 
tity of  blt)o<l,  M-hilp  orcasionnUy  the  accretion  is  entirely  siipprt'ssed.  Chem- 
ical oxairiinutiou  iieart}*  always  n^veals  Ibo  presi-nce  of  an  abuudanoe  of 
albutiiin  and  a  notabU-  diminulion  in  llic  amount  of  ur§a.  Aticr  the  ter- 
miitatian  of  (lie  couvuUions.  in  favourable  cases,  there  Ia  a  rapid  incroost! 
in  the  amount  of  urine  and  urea,  together  with  a  decrease  in  Uie  amount  of 
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Fto.  60a.— UkKA  Cuamt. 

EoUmpala  ftillovcd  tijr  dcnlh.    Cli&rt  «lion-s  aliiUMt  tuUl  dluppowttitco  of  urm  at  tims  of  oodvnU 
iUmis,  wilb  npicl  riw  Uio  foUuwitig  day,  foUowi;<j  bf  b  progrmsive  fall  na  dralli  npproftolied. 


albumin.  In  the  majority  of  cases  the  luinc  rapidly  becomes  normal,  and 
within  a  few  weeks  pivcs  no  evidence  of  the  previous  pntholoKJcal  condition. 
On  the  other  liand,  it  eometimes  contains  alhumin  and  easts  for  months  after 
delivery — a  finding  that  indicates  the  existence  of  a  chronic  runal  lesion, 
which,  aa  a  rule,  has  been  present  before  the  eclamptic  attack,  althnuph 
occasionally  the  nepliriti^  appears  to  have  been  a  direct  result  of  the  eclamp- 
sia.   (See  Figs.  607  and  608.) 
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PaiJiohtjff. — After  Raypr  and  Ivever  had  demonstrated  the  presence  of 

-^buiiiia  in  the  uriufof  wonicu  sulTwmg  fnim  this  disorder,  it  was  generally 

bfliovL-d  that  the  fuintaitiental  pathological  lesion  in  eclampsia  waa  a  uuph- 

ritis,  and  for  a  long  time  the  condition  was  considered  to  be  identical 

with  iinpiiiia. 

This  view,  howevx-r,  was  >;mdiially  abauduiied  when  it  wae  found  that 
only  a  small  proportion  of  the  women  uiitTering  from  chronic  nephritis  had 
eclampsia;  and  still  further  modifications  became  nfeessary  after  it  had 
been  shown  that  the  urine  did  nut  necest>arily  contain  albumin  at  the  time 
of  the  eclamptic  attack,  Schnicder.  Ingerslev,  and  t'harpeiilier  having;  col- 
lected respectively  G2,  113,  and  Mil  such  cases  from  the  literature.  Us  ab- 
sence, howev'er,  does  not  necessarily  tlisjirove  the  renal  origin  of  the  diseaae, 
since  Van  der  Velde  has  reported  two  instances  of  (ndanip^ia  in  which  the 
kidneys  were  markedly  diseased,  notwitlistanding  the  fact  that  albumin 
was  not  demonstrable  in  the  urine. 

For  the  most  jmrt,  autopsy  will  reveal  the  pre-sence  of  renal  changes, 
which  may  be  very  marked  in  some  and  only  slight  in  other  cases.  The 
lesions  ai-e  usually  ttio-iC  of  an  acute  nephritis  with  marked  necrosis  uf  the 
renal  epithelium.  Ordinarily,  this  is  the  only  lesion,  though  occasionally 
it  may  be  engrafted  upon  a  chronic  process.  Pnitz  found  kidney  changes 
in  all  hut  7  out  of  3G8  cases  collected  from  the  literature,  in  which  the 
description  was  sufficiently  accurate  to  be  of  value.  Forms  of  acute  or 
chronic  nephritis  were  present  in  4(3  and  1 1.ti  percent  of  his  rases  rcsjipctive- 
ly,  while  degeniTative  changes  were  observe*!  more  frequently.  His  enuelu- 
siona  are  stated  as  follows:  "  Notwithstanding  the  fre<iucney  of  renal  lesions, 
we  arc  not  justified,  even  in  the  jn:ijority  of  eases,  in  considering  them  as 
the  anatomical  substratum  of  cclam|>sia,  for  in  many  instaneci*  they  are  too 
insignifieiuit;  aceordin-^ly,  it  must  remain  a  question  whether  they  are  not 
purely  sccondaiy  in  the  greater  proportion  of  the  cases." 

More  or  less  similar  results  M'cre  obtained  by  Olshausen,  Ooldberg, 
Hughes  and  Carter,  Lubarsch  and  Schmorl,  all  of  whom  stated  that  renal 
lesions  were  absent  in  a  small  proportion  of  their  cases.  Moreover,  Bouffo 
de  Saint  Blaise,  after  studying  the  condition  of  the  kidneys  in  40  eases  of 
eelampBia,  states  that  these  organs  are  often  jMiTfectly  nomml,  and  that  the 
lesions  when  present  should  be  considered  as  secondary.  On  the  other 
handf  Pels  Leusden,  Winckler,  and  TCnapp  ohser\'ed  pronounced  renal 
changes  in  all  of  their  cases,  and  were  inclined  to  consider  them  as  the 
characteristic  lesion  of  the  disease. 

Gurnard  and  Polocki  attempted  to  determine  the  peraienhility  of  the 
kidneys  by  ailrninistering  methylene  blue  to  7  eclam[itic  patients.  As  the 
drug  could  always  be  demonstrated  in  the  urine  a  short  time  after  its  ad- 
ministration, they  concluded  that  tht  renal  function  was  net  markedly  im- 
paired, even  though  anatomical  lesions  might  be  present. 

On  the  whole,  the  cviilenee  «t  hand  would  i»eein  to  indicate  that  renal 
changes,  while  almost  constaritly  present,  are  not,  as  a  nlle,  sufTicleutly 
marked  to  justify  one  in  considering  them  as  the  characteristic  lesion  of 
eclampsia,  which  must  therefore  be  sought  in  some  other  organ. 

Halbertsina,  in  1876,  pointed  out  that  the  uretcra  were  often  enlarged 
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and  dilated,  and  was  inclined  to  attribute  the  production  of  the  dtscaec  to 
thii;  tfonrliiion.    Prutz  notetl  a  similar  finding  37  times  in  his  analysis  of 

600  aiitiipsieB. 

in  l&Siir  Jiirgcns  and  Klebs  pointed  out  the  existence  of  a  ^smorrAoyic 
hepatitis  in  certain  cases  of  eclainpiiia.  Their  «bi»ervation8,  however,  cre- 
ated very  little  inlercst.  and  it  n'inninpd  for  dlliet,  in  1S88,  to  direct  our 
attciitiun  tu  certain  hu-umrrhagic  Ifnion:*  in  Uk*  cclarnitlie  liver.  His  work 
was  abundantly  contirmcd  by-Siciimorl,  who  in  n  nionujsrraph  published  in 
1H!>3,  and  ba^ed  n|>on  the  autopsies  of  17  women  dead  of  eclampsia,  stated 
(hat  he  had  found  in  every  case  lesions  of  the  liver  which  he  held  to  be 
more  clmractfristic  llian  those  observed  in  the  kidneys.  These  consist  of 
irregidarly  shaped,  reddish  or  whitisTi  areas  scattered  through  the  entire 
organ,  but  more  particularly  in  the  neitjhboiirhood  of  tlie  smalleT  portal 
vessels.  They  are  readily  seen  with  the  naked  eye,  and  on  section  give  the 
liver  a  mottled  appearance.  Under  the  mieroscoi>e  tiicy  are  recognised  aa 
areas  of  necrosis,  in  which_hlo«>d-cc^lU  may  or  may  not  be  present.  Schmorl 
attributed  their  formation  to  degenerative  clianges  following  thrombotic 
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prooeesos  in  the  emaller  portal  vessels,  and  considered  that  their  presence 
jnstified  the  diagnosis  of  eclampsia  withotit  further  knowledge  of  the  his- 
tory of  the  case  fFtg.  60J»). 

These  results  were  soon  confirmed  by  Tjulwrsch,  Prutz,  Bar  and  fluyeisse, 
Bouffe  de  Saint  Blaise,  and  many  others,  the  last-named  observer  baving 
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demonstrated  them  in  43  consecutive  cases,  while  Schmorl,  in  1903,  found 
them  in  71  out  of  73  autopsies.  Uiave  been  able  to  demonstrate  similar 
lesions  in  all  the  eclamptic  livers  which  I  have  examinedjL_although  rarely 
80  pronounced  as  deRcrihed  b^  Scluuorl.  Indeed,  in  several  specimens 
they  could  be  identified  only  with  the  aid  of  the  microscope.  At  the  same 
time  they  arc  extremely  characteristic,  and,  as  the  researches  of  Schmorl 
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show  that  they  do  not  oceur  with  such  regularity  in  any  other  disease,  it 
must  he  admitted  that  they  are  intimately  connected  with  eclampsia, 
although,  as  uill  be  indicated  later,  th^  cannot  be  rcfpirdcd  08  its  primary 
cause. 

The  hepatic  i^hanges  are  so  chanicteristic  and  constant  that  BonfTe  de 
Saint  Bluise  and  many  French  uhservers  believe  that  they  reprciieut  the 
primary  lesion  of  the  disease,  and  consider  that  the  entire  process  is  due 
to  an  imjinirment  of  the  hepatic  function — a  h/pato-toxamia. 

Several  ohsi'i'vcn*  luivi'  th'urrilit'4]  the  jirescnci^  of  ha'inatomatA  of  Vftrj'- 
iiig  size,  just  bfnealli  the  capsule  of  the  liver,  Prutz  havin>»  recorded  a 
fatal  lia;morrhagc  from  the  rupture  of  such  a  structure  into  tlic  peritoneal 
eavity. 

Various  Htatcmcnts  have  been  made  foncemiuR  the  palholopical  findings 
in  the  brain — eedema,  hypenemia,  thrombosis,  and  apoplexy  being  ilescribed 
as  the  main  lesions.  Prutz  noted  a?dema  in  43  per  cent,  hyperemia  in  35 
per  cent,  and  apoplexy  in  13  per  cent,  while  the  brain  was  apparfutly  nor- 
mal in  10  per  cent  of  his  cases.  Schmorl,  in  58  out  of  (!5  aut<ip8ies, 
in  which  the  oi^an  was  examined,  noted  the  presence  of  throuibt  in  the 
emaller  cerebral  vessels,  and  regarded  them  as  the  cause  of  the  small  areas 
of  necrosis  which  are  so  often  observed. 
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Afarked  degenerative  chanpes  are  often  noticed  in  the  mvocardiuni, 
which  SchmofT  regards  as  sef(»ndary  lesions  I'esulting  from  the  prolongwii 
■use  of  chlurifforiii  in  the  trcatiiH'nt  of  the  disease. 

Mont  rcci'ut  observers,  uolably  Sehmorl  and  Winckler,  have  demon- 
stnitfd  the  presence  of  g[ant  cells  in  the  pulnumaiy  capillaries  which  they 
have  identiKed  with  the  (io-chIIihI  ginnt  cells  of  the  placenta — namely^ 
Difisses  of  syncytium.  Sc-hnjorl  fuinn-Tly  believed  that  their  presence  prob- 
ably explained  the  origin  of  the  thrombotic  processes  obscn-ed  in  various 
organs.  But  at  present  they  are  regarded  as  having  no  significance,  as  they 
aro  fre<pipntiy  found  In  pregnant  women  dend  of  othpr  disenacs.  I  have 
fretpipntly  >i'fn  .similar  giant  celli*  and  even  portiniis  of  clioriunic  villi  in 
the  vessels  of  tlie  uterus  in  eases  of  normal  gestation,  and  in  those  of  the 
tube  in  extra-iiterinp  pregnancy  (Fig.  lUO). 

In  patients  who  have  died  several  days  after  the  ceaRati()n  of  the  eon- 
vuIsiuHK,  iu  adilition  to  the  jpi^ions  just  described,  bri^noho-pneumauia  or 
various  pvidcnces  of  puerpcrul  iiifeetinn  are  fretpiently  noted. 

It  is  api^arcnt,  lhi>Fefore,  that  the  main  le^onaJn  eclampsia  nrp  found 
in  the  kidni'ys,  liver,  and  brain;  but  in  view  of  the  marked  discrepancy  in 
the  statements  of  the  various  authors  concerning  their  relative  frefpiency 
and  importjinw,  it  would  seem  that  the  analonucal  clianges  are  not  con- 
stant, although  those  in  the  liver  are  the  most  charactcriatic.  Accord- 
ingly, we  are  forced  to  conclude  either  that  under  the  tenn  eojampsia 
are  ineludcfl  a  niiniher  of  different  disease  entities,  each  with  their  own 
analfitnicftl  lesions;  or,  what  is  more  probabie,  that  the  morbid  protress  is 
caused  by  some  as  yet  unknown  poisonous  substance  circulating  iu  the 
bloo<l  which  may  give  rise  to  lesions  of  varying  intensity  in  the  several 
organs. 

JEtiohKjtf. — Sn  many  hypolhfses  have  been  advanced  concerning  the  jvti- 
ology  of  eclampsia  that  Zwcifcl  has  nplly  dcsiginited  it  as  "  the  disease  of 
theories."     Unfortunately,  exact  knowledge  is  still  lacking. 

From  thi'  earliest  periods  it  was  considered  as  a  disorder  of  the  nervous 
system  peculiar  Iu  pregnancy.  This  conception  is  no  longer  entertaine*!, 
though  tlicrc  is  no  doubt  tlint  the  nervous  system  is  in  a  nmditinn  of  far 
less  stable  yipiilihrium  during  pregnancy  than  at  other  limes.  This  fact 
has  been  conclusively  demonstnitcd  \\y  Rhimreich  and  Znntz,  who  showed 
that  convulsions  could  l«?  produced  by  the  application  of  far  snialler  quanti- 
ties of  powdered  crcatinin  to  the  cerebral  cortex  in  pregnant  than  in  non- 
pregnant animals. 

This  theory  was  to  a  certain  extent  rehsbilitateil  in  Iftil'i  by  TTerfT,  who 
held  that,  owing  to  a  faulty  development  of  the  nervous  system,  a  certain 
number  of  women  are  |>articularly  prone  to  eclampsia,  so  Ihat  conditions 
wliieh  in  healthy  iniiivi<iuals  are  of  hut  little  significance  would  be  sufficient 
to  give  rise  to  the  disease. 

As  a  result  of  the  work  of  I^over,  eclampsia  waa  identified  witli.Uttemlft. 
and  this  view  was  only  slowly  abandoned  iifter  it  had  been  conclusively  dem- 
onstrated that  Ihe  (wo  conditions  had  but  little  in  common. 

.SpiegoU>erg.  in  1870.  advanced  the  theory  that  the  cdrculation  of  ammo- 
nium carbonate  in  the  Wood  was  responsible  for  the  seizures,  but7 chemical 
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^alysiR  having  failed  to  Eubstjintiutc  this  sLateuient,  the  idua  was  soon 
abaudonccl. 

The  Traube-Uoecnstein  thwiry,  which  held  that  the  convulsiond  were 
the  reauU  of  aniFtnla  and  oedcina  of  the  brain,  found  widespread  accept- 
anc-e  for  many  years,  but  was  ultiinatL-ly  abandoDcd  in  view  of  the  fjict  Ltiat 
sufh  conditions  could  not  be  demonstrated  at  autopsy  in  the  jjiajorily 
of  eases. 

Deloffi  and  Hodct,  of  Lyons,  in  1881,  augg^sted  bacterial  invaiuon  ne  a 
possible  tetiolo^'ieal  factor,  but  adduced  no  evidence  in  support  oi  nucli  a 
view.  The  first  invostiffations  were  made  hy  Doleris  in  188.').  Following 
hrni  a  numbt^r  of  olhpr  olwervers,  among  wlinrn  may  be  mentioned  Rlane, 
Combeniale  ami  line,  Favre,  Olcy,  Gerdes,  Heriyott,  Sourel,  and  Fjevino- 
witch.  published  work  on  similar  lines.  They  cultivated  Viirioue  bacteria 
from  the  bltMjd,  urine,  and  ti.-vsues  of  eclamptic  women,  but  their  results 
wfTc  PQ  c<ndnidi(-ton,*  as  to  be  of  but  litlh*  valiit^.  On  tlie  other  band, 
Haej^^Ior,  Uiiderlein,  Schmorl,  Lubai-ach  ami  Bar  and  (Juycisse,  after  find- 
ing that  careful  bacteriological  examination  of  the  fluids  and  tissues  of 
women  dead  of  eclam]»sia  fjave  uniforndy  negative  resuha.  felt  justified  in 
asserting  that  the  rincro-orguiiisnw  deserilM-d  by  other  olwien'ers  could  not 
be  considered  as  Bctiologieal  factors. 

ilyown  investigations  have  been  confirmatory  of  these  latter  observers, 
and  up  to  the  present  time  satisfactory  proof  has  not  been  adduced  in 
support  of  the  bacterial  nature  of  edanipsia,  nor  does  it  seem  likely  to  be 
forthcoming. 

A  much  more  promising  field  of  investigation  was  opened  up  by  the  work 
of  Boui'haril  upon  auto-inloxicatlon.  liivi«Vn%  in  1S88,  wa«  tlie  first  to  put 
forwiinl  the  thiory  that  eclampsia  was  an  auto-jnto.\ication  resulting  from 
the  heaping  up  of  some  suKstJinee  in  the  system  during  pregnancy,  holding 
that  its  jiresenee  was  imli(;al<*<l  by  an  increase  in  the  toxicity  flf  the  blood 
ficruui  and  a  decaase  in  that  of  the  urine. 

Tins  conception  was  placed  upon  nn  apparently  solid  foundation  by 
the  work  of  Chaiuberlent  and  Taruier  and  their  students,  who  Hhowed 
thill  in  a  number  of  cases  the  urine  of  women  suffering  fnmi  echmvpsla,  or 
just  alwut  to  be  attaekod  by  it,  was  far  less  toxic  (hnn  usual,  while  the 
toxicity  of  tTie  bTood  serum  was  markedly  increased.  They  conclude!, 
therefore,  thai  t^ome  poisonou-n  substance,  which  should  Itave  been  exerete<l 
by  the  kidneys,  was  accumulating  in  the  system  and  thereby  increasing  the 
toxicity  of  the  blood  sercm,  which  in  turn  gave  rise  to  the  renal  and 
hepatic  lesE<m.«  which  still  further  areentuated  the  condition. 

Their  investigations  were  apparently  confirmed  by  the  work  of  Ludwig 
and  .Savor,  who  considered  the  ofTcnding  profluct  to  be  carbamic  aeiil,  wliich 
they  believed  was  formed  as  the  result  of  imperfect  metabolic  processes, 
especially  in  the  liver.  The  most  enthusiastic  advocates  of  this  theory 
are  the  students  of  Pinard.  Thus,  HoufTe  de  Saint  Blaise  eonsiilers  that 
the  main  feature  of  the  disease  is  an  alteration  in  the  function  of  the  liver, 
which  fails  to  render  innocuous  certain  poisonous  products  of  metalmlism 
during  their  passage  through  it.  and  that  these  in  turn  give  rise  to  an  auto- 
intoxication which  is  designated  as  hf_^toAiyx(Sf}ii<i'     M'hen  the  disturbance 
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is  slight,  the  patient  merely  suffers  from  nausea  or  heaJache;  but  wheji  it  is 
marked,  secondary  renal  changes  develop  wliich  in  turn  lead  to  a  still  further 
retention  of  the  poison  and  llie  uhimate  produeLion  of  eclampsia. 

The  studlea  of  Volhard  in  1897  fulled  to  subftautinte  this  theory,  as  be 
was  unable  to  show  that  the  blood  serum  was  more  toxic  in  eelampHia  than 
in  other  conditions.  Moreover,  the  doctrine  in  general  haa  received  a 
severe  blow  from  thn  worl(  nf  Van  der  Bergh,  Forchheinier,  Stewart,  anii 
SrhunxaclicT,  whiuli  showed  the  results  obtainiMi  by  the  injt^ction  of  hlotx] 
serum  and  urine  into  animals  to  be  60  variable  and  dependent  upon  so  many 
factors  that  they  must  be  received  with  the  greatest  caution. 

Their  experiments  proved  tliat  death  depends  in  great  part  ujmn  the 
rapidity  with  which  the  injection  is  u«id<3  rather  tliaii  ii|>on  the  toxicity 
of  tlie  fluid  injected.  Moreover,  .Schumacher  and  Stewart  have  deniun- 
stnited  that  a  large  part  of  the  urinary  toxicity  is  due  to  bacterial  products 
ratlier  thnn  to  the  prcwncc  of  a  definite  organic  poison  in  tho  urine,  since 
they  found  that  large  quantities  could  be  injected  into  auimals  with  almogt 
perfect  impunity,  provided  the  urine  is  tlioroughly  sterilized;  whereas,  if 
aiioli  prpcaiitions  are  not  taken,  small  quantities  of  the  same  urine  led  to 
uniformly  fatal  results. 

The  pi^scnt  status  of  the  question  may  therefore  be  euuunarized  as 
follows:  Tlte  clinicJil  history  aud^a^natomical  findings  afford  presumptive 
evidence  that  the  dise-aae  is  due  to  the  cfrculation  of  some  poisonous^ 8uT>- 
stanee  in  the  blood  which  gives  rise  to  thrombosis  in  many  of  the  smaller 
vessels,  with  consequent  degenerative  and  necrotic  changes  in  the  various 
organs,  liut,  at  Hie  same  time,  we  are  absolutely  ignoront  concerning  tlie 
nature  of  the  ofTendirg  substance,  and  besides,  the  experimental  evidence 
thus  far  adduced  in  favour  of  such  an  aitiological  factor  is  not  convincini^. 

Schmorl  at  one  time  believed  that  the  thrombotic  processes  were  made 
possible  by  the  urtion  of  a  fdjrin  fernumt  set  free  from  placental  cells  which 
had  escaped  into  the  malemal  cirenlntion.  Kia  later  investigations,  how- 
ever, tended  to  invalidate  this  aj^sunipUun. 

Bulms  and  Falk  noted  a  marked  proliferation  of  the  svacvtium  in  the 
plttcentn.  and  this  they  considered  characteristic  of  the  disease.  Their 
resulLs.  however,  have  not  bepn  verifiwl  by  other  investigators,  nox-hajfi  I 
been  able  to  confirm  them  iu  the  eclamptic  placenta;  which  I  have  ex- 
amined. 

Several  observers  believe  that  they  have  demonstrated  the  presence 
of  other  substanerc  in  Uh;  hlood  senim  or  urine  wliieh  might  explain  tho 
production  of  eclampsia.  Thus,  Ma^en  described  an  increase  in  leuco- 
maincs.  and  Kollmann  thought  he  demonstrated  an  unusual  amonnt  of 
globulin  in  the  blood  serum.  Their  researches  have  not  yet  l>een  confirmed^ 
and  their  cunclusions  nmst  thenifore  he  accepted  with  n^scn-e. 

During  the  past  few  years  a  number  of  authors,  particularly  Fehling 
and  Dienst,  have  advanced  the  theory  that  the  disease  may  be  due  to  intox- 
ication with  prmlucls  of  the  fa'tal  nu'tnholism.  the  maternal  organism  being 
aometimes  unable  to  ncconmiodate  itself  to  the  in<!reii8ed  wiirk  necessary 
for  their  elimination  as  well  as  that  of  its  own  excretory  products.  They 
argue,  therefore,  that  under  such  circumstances  certain  poisonous  mate- 


rials  could  accumulate  in  the  system  and  eventually  give  rise  to  organic 
lesions  in  the  mother. 

This  view  receives  a  certain  amount  of  support  from  clinical  experience, 
since,  as  is  well  known,  the  oonvulsions  usually  cease  soon  after  delivery; 
while  in  rare  cases  the  death  of  the  foetus  during  pregnancy  is  immediately 
foUnwRil  by  recovery.  Moreuvor.  Baron  and  Castaigne  have  lately  demon- 
strated that  the  transmission  to  the  mother  of  substances  injected  into  the 
foetus  ceases  almost  immediately  aft«r  ita  death. 

The  advocates  of  the  f«'lal  origin  of  eclampsia  also  adduce  as  an  argu- 
ment tliL'  fact  that  convulsions  sometimes  appear  in  the  child  slmrtly  after  its 
birth.  Cases  of  this  character  have  been  reported  hy  Witke,  Woyor,  Schmid, 
Dienst,  and  others,  and  in  several  instances  characteristic  lesions  were  ob- 
aervpd  in  tht-  organs  of  the  fuitus.  Furthermore,  lesions  identical  with  those 
in  the  liver  and  kidneys  of  the  mothers  have  been  observed  in  the  corre- 
sponding fn-gans  of  children  M-hich  were  honi  dead  or  died  soon  after  deliv- 
ery. Such  observations  have  been  made  by  Schmorl,  Chamberlent,  Bar  and 
Ouyeisse,  Knapp,  Uienst,  and  uiyself,  and  ore  considered  critically  in 
Dionst's  monograph. 

The  observations  of  Kriinig  and  Filth  upon  the  osmotic  pressure  of  the 
fecial  and  matenial  blood  show  tlmt  there  is  no  fundarnL-nlal  objection  to 
the  acceptance  of  such  a  theorj*;  but  at  the  same  time,  I  do  not  believe  that 
the  demonstration  of  lesions  in  the  organs  of  the  fietiis  necessarily  affonls 
evidenee  of  its  correctness.  To  my  mind  such  findings  simply  prove  that 
they  ari!  the  result  of  the  circulation  of  some  substance  in  the  blood  which 
leads  to  the  formation  of  thrombi,  with  subsequent  necrosis,  although  as 
yet  the  evidenee  is  insulTicirnt  tt>  indicate  whether  it  is  transmitted  through 
the  pjnrenta  frum  the  fa-tiiH  to  tbo  luuther,  or  in  thf  opposite  dire<rlion. 

In  summing  up  the  a'tif)log\*  of  eclampeta,  it  appears  that  the  evidence 
thus  far  adduce-d  in  support  of  the  anto-intoTieation  theory,  though  not 
conclusive,  is  sufficiently  suggestive  to  warrant  ila  tentative  acceptance,  at 
least  until  some  better  exphuiation  is  forthcoming.  I  believe  that  It  is 
prnlmble  that  further  sturlios  of  the  metabolism  in  normal  pregnancy  as 
well  as  in  eclampsia  will  eventually  afford  us  definite  information  concern- 
ing its  causation. 

An  interesting  contribution  to  the  subject  has  been  made  by  Hilouin, 
who  studied  what  he  rails  (he  "  rapport  azoturique  " — the  relation  between 
the  total  nitrogen  of  the  urine  and  the  amount  eliminated  as  urea — in  the 
albuminuria  of  pregnancy  and  eclampsia.  He  found  tlmt  in  normal  urine 
80  to  !)n  per  cent  of  the  total  nitrogen  was  eliminated  in  the  form  of  urea, 
but  nnlv  a  much  smaller  proportion  in  disfased  fonditions. 

Diiiffriosia. — The  diagnosis  of  eclampsia  usually  offers  ngjliflficulfy,  espe- 
cially when  the  patient  has  been  under  observation  during  the  later  montha 
of  pregnancy.  Wlien  the  woman  is  first  seen  in  a  seizure  it  becomes  neces- 
sary to  difTcrentiate  the  condition  from  qrtemia,  epilepsy,  and  a  hysterical 
convulsion. 

Prognosis. — The  prognosis  is  always  serious,  eclampsia  being  regarded  as 
one  of  the  most  dangeroiia  conditions  with  which  tiie  obsli?trician  has  to 
deal.  The  maternal  mortality  varies  froui  20jLoJ2£  per  cunt,  and  Uiat  of 
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tlie  fccti^^f™"  33  to  50  per  ceut,  althougli  P«rak  and  Stroganoff  report 
8erie«  of  47"an3  TI3~cafieB  with  a  maternal  mortality  of  fi.38  and  5.31  per 
cent  respectively.     Surh  favourable  results,  however,  are  very  exeepfional. 

As  n  rule,  the  prognosis  is  more  gloomy  when  the  mjzurea  come  on  be- 
fore or  during  partufiliou,  whereaa  p«st-|jartuiu  eclampsia  is  considered 
leas  dangerous.  Recent  statistics,  however,  indicate  thnt  the  last  variety 
is  more  serious  tlian  is  generally  believed,  (Jreeii,  Zweifel,  and  OUhausea 
having  lost  6.6,  OJy,  and  25  per  cent  of  their  raaea  respectively. 

There  is  eonaideruble  discrepancy  of  opinion  concerning  the  relative 
prognosis  in  priiiiiparons  und  multiparous  women.  Thus,  Veit  in  902 
cases  gives  a  corrected  mortality  of  14.3  per  cent  for  the  former  and  19.5 
per  cent  for  the  latter,  and  fioldherg  ntnlrs  tlie  disai-dfr  is  twice  as  danger- 
ous in  the  latter.  Olnhauscn,  on  the  other  hand,  believes  that  there  is  no 
difference  in  the  twu  grou[>8,  and  Zweifel  states  that  the  mortality  among 
his  patients  was  3  timt's  greater  in  priinijwine  (1(5.*!  to  5.5  per  cent).  In  all 
probability  the  prognosis  really  depends  much  more  upon  the  seventy  of  the 
attack  Ihau  upon  the  number  of  children  that  the  woman  ha^t  borne. 

In  indi\idual  cases  it  is  often  extremely  diiBcult  to  predict  the  course 
of  the  disease,  some  patients  dying  in  the  first  seizure  while  others  recover 
after  an  many  as  30.  Winckel  BUites  that  hi;  haa  never  observed  recovery 
after  more  tlion  18  convulsions,  but  my  own  experience  does  not  bear  out 
this  assertion.  At  the  same  time,  there  is  ho  doubt  that,  other  tilings 
being  equal,  the  prognosis  becomes  more  and  more  serious  with  each  con- 
vulsion, although  their  absolute  uundier  is  u«l  of  so  much  moment  as  the 
rapidity  with  which  they  follow  one  another  and  the  duration  of  the  coma 
after  each  attack. 

Valuable  prognostic  data  are  also  affonled  by  the  condition  of  the  pulse 
and  tcniperalure.  When  the  fortner  remains  full  and  iirin  between  the 
attacks,  the  outlook  is  usually  good;  whereas  a  weak,  rnptdj  and  ihre-ady 
pulse  usually  indi['at<!S  a  fatal  issue,  particularly  if  the  temperature  is  high. 
Apoplexy,  paralysis,  and  (edema  of  the  lungs  are  most  serious  complica- 
tions and  usually  end  in  death. 

If  the  eclampsia  comes  on  during  pregnancy  the  prognosis  is  very 
favourably  atTcctcd  by  the  death  of  the  ftetus,  the  couvulsions  usually  ceas- 
ing soon  ftfterwanl. 

Trfalmetit. — (a)  ProphihcHr. — The  prophylactic  treatment  is  most  im- 
portant, and  is  identical  with  that  recommended  for  the  toxiemia  of  preg- 
nancy (p.  455).  Tndeed,  the  chief  aim  in  treating  the  latter  condition  is 
to  prevent  ilic  possible  outbreak  of  eclampsia.  Plencc  the  necessity  of 
regular  and  frequent  examinations  of  the  urine,  and  the  inimediate  institu- 
tion of  npprnjtriate  trentment  and  diet  as  soon  ns  any  abiiorniality  is  de- 
tected or  synijitoms  appear  wliieh  indicate  that  the  climinative  pro- 
cesses are  nt  fault.  By  the  emidoymrnt  of  these  precautionary  measures,  and 
by  pron\ptly  inducing  premature  labour  in  those  cases  which  do  not  improve 
or  which  iM^eomc  progn'ssivdy  worse  under  treatment,  the  frequency  of 
eclampsia  will  he  greatly  diminished  and  many  valuable  lives  saved.  At 
present,  how"-ver,  despite  all  we  can  do,  cu!*es  of  eclampsia  will  still  occur, 
and  sometimes  even  in  patients  who  apparently  have  responded  most  satis- 
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factorily  to  prophylactic  treatment.  Thus,  I  could  cite  several  instances 
iu  wliich,  under  appropriate  measures,  tlie  subjective  symptoiiu  disap- 
peared, the  urine  and  urea  increased  in  quantity  and  the  albunmi  de- 
creased, and  yet,  just  as  I  was  congratulating  myself  upon  a  most  satisfac- 
tory result,  a  couvulsiou  occurred.  Moreover,  one  of  my  jMitients  who  was 
apparently  perfectly  well,  and  whoso  ui'inc  had  shown  no  abnormality  tlie 
day  before  labour,  had  an  eclamptic  seizure  just  after  delivery. 

Such  exj>eriences  have  convinced  me  that  projdiylaclic  Ireatnient,  while 
prodiitrtivG  of  untold  good,  is  not  invariably  suceessfu!  or  always  ajiplicable, 
nor  Ciin  1  ugree  with  Davis  and  Edgar  that  eclampsia  is  always  a  prevent- 
able iilTcclion.  Such  a  Mtisfattory  condition  of  affairs  c^m  hardly  obtain 
until  its  ajtiology  is  pcrfwitly  understtwd,  and  we  are  in  possession  of  more 
accurate  and  reliable  methods  of  foretelling  the  outcome  in  cases  of  tox- 
aemia of  prcgnanc-y. 

Kxpei'icncw  goes  to  show  that  the  cases  accompanied  by  flptlema  are  more 
readily  amenable  to  treatment  and  less  likely  to  eventuate  in  eclampsia 
tlian  tliose  in  which  it  is  absent.  Tliis  point  was  emphasized  many  years 
ago  by  Stoltz. 

(h)  Curtitive. — In  the  presence  of  actual  eclampsia^  chloroform  should 
be  aditiiuistered  during  the  convulsive  attacks  in  the  hope  of  cutting  them 
short,  after  which  comparatively  large  do-scs  of  morphine  should  be  given 
hypodermicalW,  beginning  with  a  quarter  of  a  grain  and  repeating  it,  if 
necessary,  until  3  doses  have  been  adniiniatcn'd. 

Diuresis  should  be  stimulated  as  much  as  possible,  especially  by  the  ap- 
plication of  Kot  ^acks.  The  bowels  should  be  moved  by  a  strong  catbartlc, 
preferably  Ijlrop  of  croton-nil  in  a  dram  of  olive-oil,  placed  on  thn  back 
of  Ihe  tongue  if  the  patient  is  unconscious.  At  tlic  same  time  a  thick 
cork  or  folded  towel  placed  between  the  teeth  will  prevent  the  patient  from 
biting  her  tongue  during  the  attacks.  Food  or  medicine  should  not  be  ad- 
ministered by  the  mouth  as  long  as  the  patient  is  uncijnscious,  as  iu  many 
instances  particles  find  tlicir  way  into  the  air-passages  instead  of  being 
swallowed,  and  later  give  tIrc  to  an  inspiration  pneiiTuoniu, 

When  convulsions  have  once  occurred,  the  pregnqncy  or  labour,  as  the 
case  may  be,  should  he  terminated  as  soon  aa  is  consistent  with  the  safety 
of  the  patient.  There  is.  however,  considerable  divergence  of  opinion  upon 
this  ])oint.  J.  Vcit  und  rharpentler  advocate  the  ailministration  of  mor- 
phine in  large  doses,  but  not  interfering  until  the  cervix  is  completely 
dilated,  and  then  employing  forceps  or  version.  Diihrasen,  Zwcifel,  and  most 
American  authorities,  on  the  other  hand,  advocate  emptying  the  uterus  at 
an  enrlier  period,  provided  it  can  be  done  without  sprious  injury  to  the 
mother. 

The  question  as  to  the  advisability  of  early  operative  interference,  in 
TQV  opinion,  can  only  be  decided  by  determining  the  projvortion  of  eaaes 
in  wmcTi  the  convulsions  crfl<*e  after  the  birth  of  the  child.  Statistics 
bearing  upon  this  point  have  been  adduced  by  DiihrRsen.  Olshnnsen,  and 
Zweifel.  who  noted  a  eessation  of  the  seizuTcs  cither  immediately  or  soon 
after  delivery  in  U'i.'iTy  per  cent.  S/i  per  cent,  and  fifi  per  cent  nf  their  cases 
respectively.    Zweifel  reports  a  mortality  of  28.5  per  cent  under  expectant. 
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onil  11.25  per  cent  under  active  treatment.  Judging  from  these  figures  it 
would  appear  that  prompt  delivery  is  indicated  whenever  it  can  be  accom- 
plished in  a  conserratiTe  manner. 

In  the  majority  of  cases,  even  in  ante-partum  eclampsia,  speedy  dcliTcry 
ia  facilitated  by  the  fact  that  uterine  contractions  come  on  or  increase  in 
force  soon  after  the  onset  of  the  disease,  and  labour  UHually  pur^iiPi*  a  more 
rapid  conrse  than  usual.  Thus,  in  many  iustances,  after  the  first  few  con- 
¥uUions  tlie  cervical  canal  is  found  to  be  already  obliterated,  the  only  re- 
siatance  to  the  birth  of  the  child  being  offered  by  the  external  oa.  When 
this  is  the  ease,  delivorr  ia  readily  accomplished  by  dilating  the  cervix  by 
Harris's  method,  a.«  described  in  Chapter  XiX.  In  this  way,  provided  that 
the  external  os  will  admit  the  tips  of  two  fingers,  complete  dilatAtion  can 
be  readily  and  harmlessly  accomplished  in  a  surprisingly  short  space  of 
time,  oflen  within  eight  or  ten  minutes.  The  child  sliould  then  be  deliv- 
ered by  forceps  if  tlie  head  is  low  down  in  the  pelvis,  or  by  vcreion  if  it  la 
only  slightly  engage<l  or  movable  above  the  pelvic  brim. 

If,  however,  lab<iur  has  not  set  in  and  the  cervical  canal  is  intact,  the 
question  of  rapid  delivery  beeomes  more  complicated,  and  it  becomes  neces- 
sary to  determine  whether  it  is  more  advisable  to  adopt  expectant  treat- 
ment or  to  attempt  to  hasten  delivery.  In  such  cases,  DUhntwn  advocatea 
deep  multiple  incisions  of  the  cervix  followed  by  rapid  extraction,  l^  am 
not  convinced  as  to  the  propriety  of  such  a  procedure,  but  prefer  to  bring 
about  with  «teel  dilators  a  degree  of  dilatation  .mfficient  to  permit  the  intrtv 
duetionof  nChaniix'tierde  llihes's  balloon,  which  is  then  inHiited  with  steril- 
ized salt  solution  and  allowed  to  overeome  the  resistance  of  the  internal  os, 
its  action  being  hastened,  if  desired,  by  gentle  traction  upon  the  tube  at- 
taeheil  to  the  Hpparatus.  In  most  caaes  the  cervical  canal  yields  promptly  to 
the  dilating  bag,  after  which  dilalati<m  can  he  compleltKl  by  Harri>:*s  ineth- 
wl.or,  if  neeessjiry,  by  multiple  inelsinus.  I  do^nut  advocate  iiumual  dilata- 
livn  whi'n  the  cervical  canal  is  intact^  aa  the  operation  ia  extremely  tediou8> 
sometimes  rerjuiring  several  hours,  and  nearly  always  results  in  deep  tears 
of  Ihe  cervix,  M'hich  sometimes  extend  through  the  Uiwer  uterine  segment. 

In  the  rare  instances  in  primiparous  women  in  whom  the  external  os 
and  ccrvi(:al  canal  are  very  rc^istjint  and  almost  cartihiginous  in  consistence, 
so  that  they  cannot  be  dilated  ButTiciently  to  permit  even  the  introduction  of 
the  hng,  prompt  deliver^'  can  be  effected  only  by  means  of  Diihrssen's  deep 
iiicisiuns  or  by  Cirsarean  section.  In  such  cases,  unless  the  obstetrieinn  is  a 
eomiK-iont  opemtor,  I  believe  he  will  subserve  the  interests  of  the  patient 
iHitlerby  not  attempting  delivery,  and  placing  his  reliance  uiKm  medicinal 
treatment.  On  the  other  hand,  if  the  ease  appears  desperate,  the  child  being 
vm hie  and  still  alive,  and  the  patjeat  is  In  a  well-cnjiducteil  hospital,  the 
atlvantJigesT^nTson-Qn  section,  aa  advocaied  by  Halbertsma  in  I S80,  should 
be  carefully  conKi<lered. 

Certainly,  in  the  class  of  rases  under  discnssinn.  it  will  prove  a  more  con- 
servative procedure  than  forcible  and  brutal  dilatation  of  n  rigid  cervix,  but 
at  thi-  same  time  it  should  be  resorted  to  only  as  a  last  expedient  in  a  few 
very  exceptional  cases.  Kettlitx.  in  1897,  collected  27  cases  with  a  mor- 
tality of  47.3  per  cent,  while  Hillmann,  in  1000,  reported  a  mortality  of 
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52.5  per  cent  in  40  cases.  It  is  true  that  these  figures  do  not  appear  very 
encouraging,  but  it  must  he  remembered  that  all  the  patients  were  in  a  des- 
perate condition,  and  were  opfratfM.]  upon  a«  a  last  resort,  so  tliat  In  all 
probability  even  a  gri'atpr  nunibcr  would  liavc  died  under  expectant  treat- 
ment. Otshausen  has  performed  the  operation  3  times  in  his  last  850  eases 
of  eclampsia,  saving  3  of  the  mothers  and  all  of  the  chiblren. 

^VftcT  the  birth  of  the  child  no  attt*mpt  Bhoidd  be  inaile  to  liasten  the 
third  stagte  uf  labour,  as  4  mud£;r&tc  loss  of  blood  slioiild  be  eneouraged 
rather  than  etecked. 

After  the  delivery  of  the  plaoerta  one  should  continue  to  stimulate  diu- 
resis and  dinphnresis,  ejipeeially  by  means  of  hnt  packs,  nnd  a  second  dose 
of  croton-oil  should  be  administered  if  the  first  has  \m^u  inelfL-ctual.  Diu- 
resis is  notably  favoured  by  the  subcutaneous  injortian  of  lar>te  amounts 
of  salt  solution.  Thompson  has  lately  demonstratetl  this  fact  for  dogs,  and 
showed  that  in  some  cases  the  flow  uf  urine  was  increased  by  at  least  300 
per  cent. 

If  the  patient  does  not  show  marked  s'lfrnR  of  improvement  shortly  after 
delivery,  from  300  to  500  cubic  centimetres  nf  blood  should  be  wifhdrami. 
If  beneficial  results  follow,  the  procedure  may  be  repeated  if  necessary.  As 
tlie  average  woman  poHseswes  from  flj  to  R  pounds  of  blood,  ."iOO  cubic  centi- 
metrt!s  would  represent  from  i  to  |  «f  it^*  total  bulk.  Accordingly,  if  that 
amount  of  blood  is  drawn  off  and  replaced  by  an  infusion  of  an  equal  quan- 
tity  of  wilt  .solution,  (he  remainder  of  the  blood  is  so  diluted  that,  for  prac- 
ticid  purposi's.  J  or  -^  of  the  total  poison  has  been  removed,  and  this  aid  is 
often  sutTicient  to  lido  the  patient  over  sufficiently  long  to  allow  Nature  to 
reassert  herself. 

It  jfi^eneirally  stated  that  bleeding  is  indicated  only  when  the  pulse  is 
full  and  bounding.  Personally^  I  have  libil  with  most  excellent  results 
a  nutnlnT  of  (Mitieuts  whose  pul.**e  was  thin  aud  weak.  This  experience 
would  certainly  seem  to  show  that  vf-nesictiun  is  indicated  in  all  cases  in 
which  delivery  of  the  child  is  not  followed  by  a  cessation  of  tlie  convulsions, 
no  matter  what  the  condition  of  the  pulse. 

Pilocarpine  ahtiuld  never  be  us(h1,  on  account  of  its  tendency  to  produce 
(odema  of  the  lungs,  nor  have  I  any  experience  with  veratnira  viride,  which 
is  so  hif^hly  praised  by  many  American  nriters. 

In  view  (if  the  marked  Habilil}'  nf  eclamptic  women  to  infection,  all 
operutive  proeedurc.t  must  he  c<)ndueled  in  the  nuist  rigidly  aseptic  manner, 
partirnlnr  care  beinjr  taken  to  avoid  the  contamination  of  the  vagina  and 
the  handn  of  the  operator  by  ftpcal  material. 
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CHAPTEH    \IA 

H^MORRIIAOE 

PREMATURE  SEPARATION  OF  THE  NORMALLY  IM- 
PLANTED PLACENTA  —  PLACENTA  PR^EVI A  -  POST- 
PARTUM   H/EMORRHAGE— INVERSION  OF  THE   UTERUS 

A  PBopufiR  hscmurrhagc*  occurring  prior  to  or  ahortly  after  tlte  birth  of 
the  child  ia  always  dangerous  and  not  infrequently  a  fatal  complication, 
Pi'actically  all  elates  of  anU-parivm  lifpmorrhaijf,  with  the  exception  of 
those  oritjiiuitinii:  from  ]uwmtif)iis  uf  the  gunitjil  canal,  are  due  to  a  partial 
or  coniph'le  separation  of  the  placenta  from  it?  altiiehnu'nt  to  the  uti-rine 
wall.  This  accident  is  an  inevitable  accompaniment  of  labour  when  the 
placenta  is  iTiiiiIanted  in  the  neiirhbourhood  of  the  internal  o8 — plaeenta 
pra'via — but  occasionally  occurs  when  the  organ  occupies  its  normall  site  in 
the  upper  portion  of  the  uterus. 

Premature  Separation  of  the  Normally  Implanted  Placenta. — From  the 
time  of  Ilippoerates  it  had  beeu  eiKitonuiry  to  a.«c:ribe  all  casci'  of  ante* 
partuni  ha^morrhflKC  to  this  accident,  but  with  the  recognition  of  the  nature 
of  placenta  pnrvia  and  the  knowledge  that  its  separation  is  iinavoirlahly 
a>isoeiated  with  hjemorrhage,  the  earlier  view  was  abandoniHl  and  the  former 
accident  came  to  be  regarded  as  of  rare  incidence. 

Goodcll,  in  18G9,  collected  lOG  instances  from  the  literaturCj,  while 
Urthnef*,  in  1S)()1,  was  able  to  find  2tK)  additirmal  ea.«e3.  The  latter  writer, 
however,  believes  that  these  ligures  give  a  very  inadetpiate  idea  of  the 
frequency  of  the  accident,  and  he  himself  considers  that  it  occurs  about 
once  in  every  500  labours.  His  contention  is  confirmwl  by  Lyle'fl  statis- 
tic**, which  show  that  40  cases  were  observed  in  the  Kotiinda  ITnspital  of 
Dublin  during  the  ten  years  ending  with  1809.  Inasmuch  as  I  have  met 
with  only  3  instances,  my  own  experience  leads  me  to  believe  that  the  con- 
dition is  extrPTnely  rare. 

JEiiahijy. — ITnfortunately^  the  primary  cause  of  the  premature  aepara- 
tion  of  the  placenta  is  imperfectly  uiidei-sfood.  altlmugh  a  number  of  theo- 
ries have  been  advanced  concerning  it.  In  G7  of  Holmes's  cases  there  was 
a  history  of  a  preceding  traumatism  which,  according  to  Coe,  is  the  most 
comniun  jetlologieal  factor.  On  the  other  hand,  most  (lennan  authorities 
attribute  the  accident  to  inflammatoij  changes  in  the  dccidua.  which  wore 
present  in  every  one  of  the  8  eases  examined  by  Weiss,  although  in  8  of 
them  the  predominant  lesion  was  a  suppurative  metritis. 
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Winter  believes  that  a  close  relationship  exists  between  nephritis  and 
premature  8e|>aratLO)i  of  the  placenta,  anrl  many  authors  have  subftcribcd 
to  this  opinion.  Weiss,  on  the  other  huud,  was  able  to  demonstrate  albu- 
minuria in  only  0  out  of  his  8  cases,  and  it  would  appear  probable  that  in 
many  instances,  at  least,  such  a  combination  is  purely  accidentnl;  for,  if 
renal  lesions  played  anything  like  tlie  prominent  part  assigned  to  Ihem  by 
Winter  and  Iiis  followers,  premature  separation  of  the  placenta  would  be 
frequently  observed,  since  nephritis  complicating^  pregnancy  is  by  no  meaua 
uncommon. 

Multiparity  would  appear  to  be  a  predisposing  cause,  only  19.2  per  cent 
of  the  cases  eolle(!tcd  by  Holmes  having  been  noted  in  primipara-.  More- 
over, the  frequency  of  the  accident  increases  directly  with  the  number 
nf  pregnancies,  and  the  advocates  of  the  endometritis  theory  believe  that 
these  facts  add  to  (he  force  of  their  arguments. 

Any  of  llu'sc  conditions  may  cciine  into  phiy  during  pregnancy  or  at 
the  time  of  labour.    On  the  other  hand,  certain  aHlological  factors  cannot 


Fi|[.  fill.       ^^J  ¥19.  ci* 

Fios.  Sll,  AIS.— I'nKMATifXJe  Ski'ahatiok  up  ri.ArKKTA  wiTii  ExTBK.fAi.  II JiMaitRiixOB  ( WioUr). 

become  openilfvp  until  liiboiir  has  set  in.  Among  thew!  may  be  inenlioned 
traction  exerted  by  an  abnormally  short  umbilical  pord,  as  well  as  a  sad- 
den diminution  in  the  bulk  of  the  uterine  contents  following  the  birth  of 
the  first  ehihl  in  a  twin  pregnancy  or  the  too  rapid  expulsion  of  a  large 
amount  of  amniotic  fluid  in  hydrarnnios. 

Pathvlogy. — As  tin?  result  of  the  separation  of  Ihc  placenta  the  vessels 
traversing  the  decidua  serotina  are  torn  through,  and  since  the  uterus, 
which  is  still  distended  by  the  product  of  conception,  is  unable  to  retract  in 
the  usual  manner  and  compress  them,  hfemorrhage  must  inevitably  result. 
Tlie  bloinl  may  make  its  way  to  the  exterior  or  be  n^tained  within  the 
uterus.     According  to  Goodell,  the  latter  condition,  which  constitutes  what 


is  termed  conrenkd  htFrnurrhuje,  la  liable  to  nw'ur  (I)  when  tlipn;  is  an 
efTiiaiuii  uf  blcx>d  beliind  the  placenta,  its  iimrgins  still  rcmainin;^  itdhcreut; 
(3)  when  the  plawnta  is  completely  si^panited,  while  the  membranes  retain 
tlicir  attaehnifiit  to  the  uterino  wall;  (:i)  wben  the  l)h)od  gains  access  to  the 
amniotic  cavity  ufLcr  brcakiag  through  the  mcmbraaes;  and  (J)  when  the 
head  is  so  accurately  applied  to  the  tower  uterine  sc^icnt  that  the  blood 
cannot  make  it^  way  past  it.  In  abniit  two  lliirdu!  of  the  cases,  however, 
tht'  riu'inbranea  are  cUsstTttHl  up  anil  the  blocul  cvt'iituallv  csoipps  from  the 
cervix.  Thus,  iu  a  series  of  30(>  cases  collected  by  Goodoll  and  Holmes,  the 
htcinorrhage  was  external  in  103  and  concealed  in  W'i. 

Uigby,  in  1780,  directed  particular  attention  to  Ihia  condition,  and  desig- 
nated the  ha-mcrrhagc  resulting  from  it  as  acculenfai,  ii«  <'on1ra.sted  with 
llie  vniivoidtibh  hRMiiorrhapc  following  the  partial  sepanation  of  a  placenta 
j)neTia.  In  many  instances  the  i>rematurely  separatrrl  org'an  may  be  seri- 
ously damaged  hv  the  ha'nmrrhagc;  and  pspecially  in  the  eases  cnrnplicated 
by  iilbuniiuufitt.  a  large  part  of  its  bulk  is  ofU'U  found  ot-t^upied  by  fresh 
red  infarcts  or  placental  apoplexies.  In  other  cases,  however,  the  only 
anatomical  imlicatian  of  the  condition  visible  in  the  placenta  will  be  a  few 
blood-clots  upon  its  maternal  surface  or  about  one  of  its  margins. 

Clinirai  y/i's/orf/.— Premature  separation  of  the  placenta  may  occur  dur- 
ing the  later  months  of  pregnancy  or  at  the  time  of  labour.  In  the  former 
cFise,  the  resulting  external  or  concealed  ]iamu)rrhage  is  soon  followed  hy 
llie  onset  of  uterine  contractions.  In  cither  event,  if  thj?  loss  of  blood  is 
marked,  the  patient  presents  signs  of  acute  annmiia,  and  passes  into  a  condi- 
tion of  profound  shock  which  may  end  fatally  if  delivery  is  not  effecled 
promptly. 

Jn  concealed  hemorrhage  the  uterus  gradually  becomes  of  a  size  con- 
siderably larger  than  would  normally  correspond  in  the  duration  of  the 
pregnancy,  anel  assumes  an  alinost  ligneous  ronsislencvj  *'o  that  (be  results 
of  jiuljiation  heeome  very  iudefmite.  At  the  same  time  the  patient  com- 
plains of  intense  pain.  On  the  other  hand,  when  the  hemorrhage  is  exter- 
nal, there  is  littlaor  no  enlargement  of  the  uteni.x,  and  the  pain  is  less 
severe.  In  the  former  case  ibe  pain  and  shock  are  ofleu  attributed  to 
other  conditions,  and  the  patient  is  eonietimes  left  to  die  undelivered. 

When  the  premature  separation  of  the  placenta  occurs  at  the  time  of 
labour  as  the  result  of  traction  ufxm  an  abnormally  short  conl,  or  of  the 
sudden  partial  emptying  of  the  uterine  cavity  in  twin  pregnancy  or  hy- 
flramnifts,  oxternnl  IiaMuorrhage  generally  occui-s,  and  in  the  former  case  the 
fcetal  heart  sounds  become  imperceptible. 

In  very  exceptional  instancett  the  placenta  may  become  separated  from 
its  attachment  during  the  course  of  an  otherwise  nomml  labour,  and  bo 
extruded  in  front  of  the  child.  No  doubt  most  of  t)ie  recorded  cases  were 
really  instanres  of  placenta  prjpria,  although  now  and  again,  as  in  Ihe  case 
reported  by  Miinclimeycr.  such  an  accident  may  occur  even  when  the  pla- 
centa is  inserted  normally — prolapse  of  the  phcrntti. 

Dtnffnnf:is. — The  appearance  of  acute  ana'mra,  with  manifestations  of 
shock,  in  a  patient  in  the  later  months  of  pregnancy  should  always  suggest 
the  possibility  of  concealed  intra-uterine  haimorrhage,  though  similar  symp- 
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toins  ratty  follow  the  rupture  of  an  advanced  extra-utcrino  pregnancy,  or  the 
very  exceptional  cases  of  spontaneous  rupture  of  the  uterus.  In  nuuiy 
instances  the  diagnosis  is  placed  beyond  doubt  by  the  large  size  of  the 
utenis  and  its  ligneous  consistence,  though  usually  it  is  arrived  at  nuuoly 
by  exclusion. 

When,  however,  the  haemorrhage  i&  external,  the  diagnoeis  is  rendereil 
practically  positive  by  the  failure  to  demonstrate  the  presence  of  a  placenta 
prwvia,  though,  of  course,  it  is  impossible  to  differentiate  the  rare  cases 
of  rupture  of  the  circular  sinus  of  the  placenta  to  wliich  Budln  has  directed 
our  attention.  When  the  accident  occurs  during  labour  and  is  attended 
bj  some  loss  of  blood,  the  symptoms  are  suggestive  of  thoae  following 
rupture  of  the  ut(?ruB,  though  the  latter  accident  rarely  occurs  except  after 
a  prolonged  second  stage,  while  premature  separation  may  occur  at  any 
pcrioil  of  labour. 

In  the  exceptional  instances  in  which  the  ha-morrhage  is  entirely  retro- 
placental,  a  localized  Klevalion  of  (he  con-esponding  portion  of  the  uterine 
wall  Clin  occafiionally  be  detected  on  palpation. 

Prognosis. — Accidental  hsemorrhage,  whether  external  or  concealed,  is 
one  of  the  most  serious  complitiations  of  pregnancy  and  labour,  practically 
all  of  the  childi-cn  and  many  of  the  mothers  perishing.  ITius,  Goodtdl  and 
Holmes  report  a  maternal  and  ftctal  mortality  of  50.9  per  cent  and  94.4 
per  cent,  and  of  32.3  [wr  cent  and  ft.'i.S  per  cent  respectively. 

Trealmrnt. — In  the  mure  marked  forms  the  life  of  the  moUier  can  be 
saved  only  by  prompt  evacuation  of  the  uterus.  On  the  other  hand,  when 
the  separation  is  partial  and  the  loss  of  Wood  hut  slight,  the  arcident  may 
be  without  Bf*ri(tU8  significancf.  In  the  latter  class  of  cases  an  expectant 
treatment  should  bu  pursued,  and  labour  allowed  to  take  its  natural  course, 
interference  lieing  indicated  only  when  the  symptoms  become  urgent.  On 
the  other  hand,  if  the  |>atient  presents  signs  of  acute  hiemorrhage,  whether 
of  the  concealed  or  external  variety,  the  utenis  should  be  emptied  witii  the 
least  possible  delay,  in  order  that  it  may  retract  and  thus  compress  tfao 
bleeding  vessels. 

If  labour  has  not  yet  set  in,  the  cervix  should  he  dilnfed  instrumen tally 
to  a  sufficient  extent  to  permit  the  introduction  of  a  Clmtupetier  dc  Ribcs 
balloon,  and  as  soon  as  the  intemal  os  has  become  obliterated  further  dilata- 
tion should  be  cfFectcd  by  Harris's  method.  On  the  other  hand,  if  the  con- 
dition of  the  ccrvii  pennits,  manual  dilatation  should  be  cmidoyed  from 
the  outset  and  the  child  promptly  delivered  by  version  or  forceps,  as  ap- 
pears most  advisable.  In  the  rare  cases  in  which  the  symptoms  are  urgent 
and  the  cervix  so  rigid  that  dilatation  cannot  be  promptly  aecoraplished, 
deep  cervical  incisions  should  be  made  without  hesitation,  and  united  by_ 
sutures  after  the  extraction  of  the  child. 

Not  uncommonly  the  tonirity  of  the  utenia  has  heen  so  impaired  by  the 
loss  of  blood  and  the  distentiiui  to  which  it  has  been  subjected  that  it  fails 
to  contract  and  retract  during  the  third  stage  of  labour,  end  as  a  result 
profuse  post-partiim  liffmorrhnpe  may  follow.  This  possibility  should 
always  be  borue  in  mind,  and  the  operator  shoidil  have  in  readineiis  tlie 
necessary  materials  for  packing  the  uterus  at  a  momenl^s  notice. 
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Placenta  Prsevia. — The  raoet  common  cause  of  antc-partuin  hemorrhage 
is  the  partial  separation  of  a  pJacenta  implanted  in  the  neighbourhood  of  the 
internal  os — placenta  pnevia. 

Our  knowledge  concerning  this  abnormality  may  be  said  to  date  from 
the  end  of  the  seventeenth  and  the  bepnning  of  the  eighteenth  centuries. 
Portal,  in  1685,  and  Schacher,  in  1709,  having  accumtely  described  the 
condition  from  a  clinical  and  an  anatomical  point  of  view.  Notwithstand- 
ing llie  fatt  that  Sniellie,  William  Hunter,  and  Rigby  were  well  acquainted 
with  placenta  pnevia  and  its  danpcre,  very  little  advance  was  made  in  our 
knowledge  concL-rning  it  nntil  Barnes  promulgated  his  views  as  to  its  mode 
of  production  and  the  methods  of  controlling  the  hasraorrhage  arising  from 
it.  Since  then  many  investigators  have  busied  themselves  in  searching  for 
its  mode  of  origin  and  the  most  suilflble  treatment.  An  excellent  histor- 
ical rfsvme  is  contained  in  von  ITeHrs  monograph. 

In  this  L-»nditinn,  tlip  placenta,  instcul  of  being  iTni)lant(!d  high  up  upon 
the  anterior  or  the  posttTJor  wuU  of  the  uterus,  overlaps  the  internal  oa 


Fig.  ois. 

CENTRAL 
FiM.  Hi,  <14.— Shvviko  J>itriottttT  Uodm  ot  I'lacektal  Imakutiun. 
(Modified  tntti  Atnertcuu  Text  Book.) 

to  a  greater  or  U'sstir  extent,  thereby  becoming  aece4«iblc  to  the  examinisg 
finger.  Ordinarily,  three  varieties  are  distinguished:  Placenta  prwvia  «n- 
tralis,  Jateraiis  or  part'ialU^  and  marginalis.  In  the  first  the  internal  os  is 
eam])lotely  enverefj  by  ])lac«*ntal  tiiisiie,  whieb  is  adlierent  to  its  margins; 
in  the  second  the  [dacenta  cntToaches"  more  or  less  upon  the  internal  oa, 
but  does  not  completely  cover  it;  in  the  third  the  placenta  is  implanted 
higher  up.  its  lower  margin  becoming  palpable  only  after  the  cervix  has 
undergone  a  certain  degree  of  dilalatitm  (Figs.  GI3  and  614). 
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strictly  speaking,  only  tiie  central  and  partial  Tarieties  are  entitled  to 
be  looked  upon  as  true  instances  of  plactnta  pnevia,  since  in  the  third  form 
the  plact-ntal  tissue  docs  not  overlap  the  internal  os  during  pregnancy. 
Moreover,  it  is  not  always  possible  to  differentiate  between  the  first  two  be- 
fore labour,  for  tlie  rejwon  that  a  partial  placenta  praivia,  which  niay  com- 
pletely cover  the  internal  m  during  pregnaney,  will  encroach  upon  only  one 

margin  of  it  when  djla- 
tutiun  is  complete.     In 
ii oth  of  these   varieties 
^r        [Mitial  separation  of  the 
plarcnta    is    an    incvilahlu 
i'"Mi!>L'i:|uence  of  the  fomia- 
lion   of  the   lower   uterine 
-';jrinent  and    the   dilatation 
ot"  till'  cervix.    Tills  is  alwaya 
nwociated    with    ha?morrha^, 
wliiel]  was  therefore  designated 
by  Higby  as  itnatnidahle.    In  pla- 
centa   pnevia   raarginalis,   on    the 
other   hand,    haemorrhage   does   not 
always  occur,  and  aj*  the  placental  tissue 
can  be  felt  only  after  dilatation  has  pro- 
ceeded to  a  certain  extent,  the  existence 
of  the  condition  is  frequently  nnrecog- 
nianKl.    Siii-h  casuH  arc  closely  Rdated  to 
the  so-called  vinous  insertion  of  the  pla- 
centa described  by  Pinartl  and  his  pu- 
]]ils,  which  is  of  frequent  occurrence. 

P^Tequenctf. — Placenta  pm?via  is  for- 
tunately a  compflralively  rare  complica- 
tion, although  Ih^  statemcntB  as  to  its 
frequency  vary  considerably.    Tlius,  W- 
TiliUler,  whose  statistics  were  based  upon 
876,432  labours,  slated   that  it   occurs 
once  in  1,078  cases,  while  Ijoraer  and 
Tamier,  on  the  other  hand,  estimated 
its  incidence  to  be  once  in  723  and  207  cases  respectively.    In  all  pwha- 
bility  it  would  be  correct  to  say  that  it  is  met  with  about  nnci!  in  1,000 
cases  in  private,  as  compared  with  once  in  350  cases  in  hospital  practice. 

Moreover,  there  is  considerable  variation  in  the  statements  as  to  the 
relative  frequency  of  the  several  varieties,  though  it  is  generally  admitted 
that  the  partial  form  is  the  one  most  frequently  observed.  Thus,  Kublanck 
and  Strassmann  observed  the  central  variety  in  18.4  and  23.8  per  cent,  the 
lateral  in  t>4.5  and  til. 5  j)er  cent,  and  the  marginal  in  17.1  and  1.^.3  per 
cent  of  their  placenta  pra?via  cases  respectively.  Pinard,  on  the  other  hand, 
states  that  he  has  never  met  with  a  placenta  whieh  was  uniformly  adherent 
to  the  margins  of  the  internal  os,  and  that  the  marginal  is  the  most  frequent 
variety.     In  favour  of  this  view  he  adduces  the  fact  that  he  had  observed 
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the  Bo-called  vicious  insertion  in  28.12^  per  cent  of  all  normal  labours.  His 
ponrlusions  must,  Iiowever,  be  accepted  wilh  reserve,  sinee  they  are  based 
upon  the  mcasurcinont  of  the  distance  of  the  marfjin  of  the  placenta  from 
the  point  of  rupture  of  the  membranes,  as  determined  from  tlie  examina- 
tion of  the  after-birth,  and  it  is  clear  that  such  a  mode  oC  investigation  is 
not  above  reproach. 

^Etiology. — Concerning  the  ictiolopy  of  plan-nta  pnpvia  comparatively 
little  is  known.  Two  factors,  however,  appear  to  favour  its  occurrence — 
enrlonietritig  and  niulliparily. 

The  nbaoriiiality  occurs  comparatively  rarely  in  primlpaiic.  and  increasca 
in  frequency  with  the  number  of  children  which  the  individual  has  borne. 
This  point  ia  strikingly  iUiietrated  by  the  following  fignres  of  Boranlh, 
which  are  Irnaed  upon  30,T9G  labours  occurring  in  Chrobak's  clinic.  Pla- 
cL'nta  pnevirt  was  noted  in  0.17,  0.48.  O.dO,  1.37,  1.38,  and  3.39  per  cent 
of  the  patient.*!,  according  as  they  liad  given  birth  to  1,  2,  3,  4,  .^,  or  G  chil- 
dren respectively;  whereap,  when  the  number  of  children  varied  between  7 
and  10,  tlie  percentage  was  5.51. 

T!ie  occurrence  of  placenta  prpcvia  is  not  only  favoured  by  the  absohit* 
number  of  children,  but  also  by  the  rajitdity  with  wliieh  tlie  labours  bave 
followed  one  another,  Strassmann  fmding  that  the  average  age  of  his  pa- 
tients was  Z2.0  years,  and 
lliat  tlie  average  number 
of  labours  was  (i.3S. 

Mode  of  Formation. — 
The  older  authorities  be- 
lieved that  placenta  pra^- 
via  wfi«  due  to  thci  priiriai-y 
inipliintnlion  of  the  ovum 
in  the  lower  portion  of 
the  utenis,  or  to  the  aep- 
aratiou  front  its  nttach- 
nient  of  a  normally  im- 
planted ovum,  which,  fall- 
ing to  the  lower  portion 
of  the  uterus,  contracted 
new  connecticme  just  be- 
fore escaping  through  the 
cervix.  Later  it  was 
urged  that  Huch  a  view 
failed  to  explain  the  pro- 
duction of  the  central 
variety,  as  it  was  incon- 
ceivable that  the  minute 
ovum  could  be  prevented 
from    PHcajiing    fn>m    the 

uterus  sulTiciently  long  to  permit  the  formation  of  attachments  between  it 
and  the  margins  of  the  internal  os.  At  the  some  time,  when  one  recalls 
the  fact  tliat  Milh  the  uterus  in  its  nonnal  anteflexed  position,  the  region  of 
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the  internal  os  ie  frequently  at  a  higJier  lerel  llian  the  fnnOus,  such  an 
occurrence  is  not  wi  siirpriKing  aa  wtmU!  ap|H!ar  at  lirBt  lUghl. 

Xotwithstaadiug  these  objections,  tlie  former  view  was  generally  ac- 
cepted until  1888,  when  Tlofnieicr  and  Kaltenbach  advanced  tlie  theorj-  that 
a  part  of  the  placenta  developed  from  a  portion  of  chorion  in  contact  witb' 
tho  dBcidua  reflexa.  Aa  prcguaucy  advanced,  this  so-called  rtf\exa  plaetnin 
gradually  bridged  over  the  internal  os  and  eventually  came  in  contact  and 
fused  with  the  dwidua  vera,  after  which  vascular  connections  with  ihe 
utiM'ine  wall  ht'canie  e»tahliahed  {Fig.  fil6). 

This  view  at  once  met  with  very  favourable  consideration,  and  at  the 
18i)7  meeting  of  the  German  Oyna*cological  Congress  was  again  strongly 
advoea(e<)  by  Hofmcier.  At  the  «am«  time,  while  stating  that  he  had  ex- 
amined numerous  apecinu'us  which  appeared  to  substantiate  this  mcHle  of 
origin,  he  admitted  that  it  was  not  the  only  manner  in  which  a  placenta 
pnevia  might  originate;  inaiSTnurli  as  in  certain  instances  the  extension  of 
tlu!  plaet'utai  area  might  he  rtsudcred  possible  by  a  process  of  cleavage  in  the 
dccidua  vera,  as  the  result  of  which  the  iiiargin  of  the  organ  would  extend 
beyond  the  serotina.  Should  such  a  process  extend  downward,  it  was  read- 
ily conreivable  that  the  placsnta  might  grow  on  either  side  of  the  internal 
OS,  and,  as  the  latter  became  obliterated,  completely  cover  it.  At  thai 
time  IVters's  ovum  had  not  been  described,  so  that  Hofmeier  was  not 
aware  tliiit  an  analogous  jironiss  probably  occurs  in  pvitv  pregnancy  at  the 
nurnml  phiceulal  site.  Ahlfeld  was  not  convinced  by  Hofmeier's  arguments, 
and  contended  that  the  old  theory  of  primary  low  implantation  applied  to 
the  greflt  majority  of  cases. 

Strassmaun,  in  1901,  pointed  out  that  one  of  the  moet  important  factors 
in  the  development  of  placenta  piicvia  waa  to  be  found  in  defective 
vascularization  of  the  dccidua,  the  result  of  inflammatory  or  atrophic 
changes,  the  latter  being  favoured  by  rejieatcd  jind  closely  following  preg- 
nancies. Such  conditions,  he  ninintatneil,  limit  the  amount  of  blood  going 
to  the  placenta,  so  that  in  onler  to  obtain  its  requisite  supply  of  nutriment 
it  Iwcomes  necessary  for  it  to  spread  over  a  greater  area  of  attachment, 
and  in  so  doing  its  lower  jiortion  occasionally  approaches  the  region  of 
Hie  internal  os.  completely  or  partinlly  overlapping  it  as  the  case  may  be. 
Plausibility  is  lent  to  such  a  view  by  the  fact  that  the  placenta  in  thiB  ab- 
normality is  spread  over  a  greater  area  of  the  nteriis  than  usual,  while  at 
ihe  same  time  it  is  often  considerably  thinner. 

In  view,  therefore,  of  Pctcrs's  work  upon  the  normal  implantation  of 
the  ovum  and  the  flevelopmenl  of  the  clecidua  reflexa,  as  well  as  Strass- 
mann's  theoretical  deductions,  it  appears  probable  that  in  most  cases  pla- 
centa pra-via  residts  from  the  primary  imfdantation  of  the  ovum  in  the 
lower  portion  of  the  utems,  associated  with  extensive  cleavage  of  ihe  dc- 
cidua Vi'm,  by  which  the  extension  of  the  placenta  to  the  region  of  the 
internal  os  is  facilitated.  At  the  same  time  the  possibility  of  ita  occasional 
development  from  a  reflexa  placenta  must  be  admitted. 

Very  except  ion  ally,  as  reported  by  von  Weiss,  Keilmann,  Ponfick,  and 
others,  a  part  of  the  placenta  is  developed  ujmn  the  upper  portion  of  the 
cervix.    The  possibility  of  such  an  occurrence  must  be  admitted,  and  is 
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sustained  by  the  observation  of  Kiistner,  that  in  multiimrous  women  the 
liuiii;^  of  thu  up|>ur  part  uf  the  cervical  eonal  occasionally  becomes  indis- 
tiuguisbable  from  that  of  the  lowt-r  portion  of  the  uterus. 

Symptoms. — The  most  diaracteristic  Byiiiptoiii  of  phicenta  pnevia  is 
haemorrhage,  which  usually  dot's  not  ap])ear  until  after  the  scventli  month 
of  pregnancy.  At  the  same  time  it  ia  probable  that  not  a  few  caacs  of 
abortion  arc  due  to  this  condition,  although  the  true  state  of  affairs  usually 
escapes  ob8f?r\-.i1ioii.  I  have  «?en  eeferal  abortions  in  the  third  month 
whieh  Here  i^Ii'arly  due  to  thia  abnormality. 

The  ha-morrhago  frequently  comes  on  without  wnminff  in  a  projs^ant 
K-oman  who  has  previously  considered  herself  in  perfect  lionlth.  Occa- 
Bionally  it  makes  its  first  appcaraneo  wliili"  the  patient  is  ashtcp,  fto  that 
on  awakening  and  feuHng  the  bciiclothes  moist,  she  is  surprised  to  fuid  tlsat 
she  is  l}*ing  in  a  pool  of  blood.  Ordinarily,  the  initial  bleeding  ceases  spon- 
taneously, to  recur  again  when  least  expected,  tlioiipb  in  rare  inslanreg  the 
first  Im'inorrhagc  may  be  wj  profuse  a.-*  lo  prove  falal.  In  oilier  c-asca  the 
bleeding  does  not  cease  entirely,  there  being  a  continuous  discharge  of 
small  qmintiti«w  of  a  blnf)d-«tainod  fluid,  which  eventually  so  weakens  the 
woman  lliat  a  companxlively  Hiighl  acute  ha'morrha^c  may  be  snlTicient  to 
cause  death.  In  a  certain  proportion  of  cases,  particularly  when  the  inser- 
tion is  marginal,  the  bleeding  does  not  appear  until  the  time  of  labour, 
wlien  it  may  vary  from  a  slight,  blood-stained  discharge  to  a  profuse  or 
even  fatal  haemorrhage.  As  a  rule,  it  is  lesa  copious  in  this  than  in  the 
other  varieties. 

The  mode  nf  production  nf  thr-  ha'inorrhage  is  ri'adily  understood  when 
one  recalls  the  changes  wliicli  take  plact*  in  the  lower  uterine  segment  and 
in  the  eervit  in  the  later  weeks  of  pregnancy  onH  at  the  time  of  labour. 
When  the  placenta  is  insertefl  centrally,  it  is  evident  that  .is  dilalfition  of 
the  intt.Tual  os  progresses  tlic  tissue  coiiucctiug  the  placenta  with  its  mar- 
gins must  inevitahly  be  torn  through,  the  nipture  being  necessarily  followed 
by  hipmorrhnge  from  the  intervillous  spaces  and  from  the  vesselB  of  the 
dectdua.  Moreover,  a«  Die  lower  uterine  8t?ginent  iMicomes  developed,  it  ia 
impossible  for  the  ovum  to  follow  its  rctmction.  and  consequently  the 
connection  between  it  and  tlie  placenta  must  of  necessity  be  more  or  less 
completely  severed  and  hjpmorrhago  result.  At  the  same  time,  the  bleed- 
ing is  favoured  by  the  fact  that  it  is  isupossiblc  for  the  strelchod  fibres  of 
the  lower  uterine  segment  to  compress  the  torn  vessels,  as  is  the  case 
when  tlie  placenta,  becomes  separated  during  the  third  »isigG  of  a  nor- 
mal labour. 

As  the  placenta  pnrvia  occupies  the  lower  portion  of  the  laterus,  it 
interferes  with  the  accmnmodation  between  it  ami  the  fcpfal  head,  and 
ei>ns('nuently  abnormal  presentations  are  niuisually  frecptent,  X( tiller 
having  noted  873  transverse  and  107  breech  presentations  in  1,148 
eases. 

Tn  normal  labour  all  danger  is  onlinarily  past  with  the  completion  of 
the  second  stage:  but  in  placenta  pra?via.  as  a  result  of  abnormal  adhesions 
or  an  excessively  large  area  of  attnehmout,  the  process  of  separation  is  some- 
times interfered  with.  As  a  result,  profuse  hsmorrhage  not  infrequently 
47 
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occurs  after  the  birth  of  the  child,  and  exceptionally  the  maniw^mnoTaTO 
the  placenta  becomes  necessan*. 

Dia/ftiogis. — Placenta  pncvia  should  always  be  suspt'cteil  iu  patients  suf- 
fering from  uttriiitJ  ha-moriliage  iu  the  second  half  of  pregnancy,  and  it»1 
pobsibility  should  be  borne  in  mind  until  a  careful  examination  lias  revealed 
some  other  satisfaetorj'  explanation  for  its  origin.     In  the  great  niajoritv 
of  ea&es  the  cervix  is  softer  inul  nmre  succulent  than  ugual,  auii  hs  canal 
is  more  or  less  patulous.  60  that  but  little  dilliculty  is  experienced  in  earn- 
ing the  finger  through  the  internal  os  and  feeling  the  elinracteristio  sponge- 
like  platit-ntal  tisgue,  or  at  lea*it  making  out  a  soggy,  thick  substancn  lying' 
between  the  finger  and  the  preaeuting  part.     When,  however,  the  ccrrvixi 
is  not  patulous  it  should  be  dilated,  under  anaesthesia  if  necessary,  suffi- 
ciently to  permit  the  introduction  of  the  finger,  which  is  then   passed 
through  the  internal  os  and  swept  around  the  adjat-cnt  portion  of  the  lower 
uterine  segment,  whciu  the  presence  or  absence  uf  the  abnormality  can  be 
positively  determined.     It  is  true  that  such  a  procedure  occasionally  T9-\ 
suits  in  the  induction  of  premature  hihour;  but  the  risk  is  neverthelessii 
quite  justifuiblf,  since  wo  poasi'ss  no  iitliLT  ineiiuB  of  arriving  at  u  definite 
diagnosis,  which  Fhould  be  made  at  any  cost  un  account  of  the  very  serious 
menace  which  the  existence  of  the  condition  offers  to  the  life  of  tho< 
patient. 

Prognosis. — The  prognosis  is  always  serious.  According  to  Miiller, 
under  expectant  treatment  the  materaal  mortality  varied  from  3(1  to  40 
per  cent,  while  for  the  children  it  was  al)out  ()(>  jwr  cent,  one  half  of  those 
which  are  born  ulive  jierishing  witJiia  the  first  ten  days  following  deliver)*. 
The  danger  to  t)io  mother  arises  priiiuirily  from  lia'morrhage,  which  is  usu- 
ally the  direct  rc-^ult  of  the  condition,  though  occasionally  it  may  Iw  duo 
to  deep  cervical  tears  resulting  from  loo  hasty  artificial  dihiUlion  or  the 
extraction  of  the  child  through  an  imperfectly  dilated  cervix.  Moreover, 
such  patients  arc  particularly  prone  to  puerperal  infection,  which  is  favonred 
by  the  presence'  of  the  tliromhosed  t^inuscs  in  the  lower  uterine  s«^ginent. 

The  fu'tnl  mortality  is  due  hi  great  part  to  the  fact  that  many  of  the 
children  arc  bom  some  weeks  or  months  prematurely.  In  many  instances 
they  perish  frcmi  asphyxiatiim,  the  result  of  placental  hieniorrhage,  while 
occasionally  they  succumb  during  attempts  at  extraction  through  an  im- 
perfectly diluted  cervix. 

Nowadays,  the  maternal  mortality  depends  upon  the  variety  of  the 
placenta  prwvia,  the  method  of  delivery,  and  the  ccmdition  of  the  patient 
when  first  set-n.  Thus,  in  17S  cases  reported  by  Ilofnieier,  Uelirii.  and 
Ijomer,  and  treated  by  11  different  obstetricians  by  eomluned  version  by 
the  Braxton  ITicks  niana'uvre,  the  matenial  mortality  was  4.5  per  cent, 
whereas  93  cases  freattfd  by  the  three  operators  mentionml  showed  a  mor- 
tality of  only  1  per  cent.  Koblam-k  reports  a  death-rate  of  .3.8  per  cent 
in  467  eases  treated  in  the  FrauenkUnik  in  Rerlinj  and  .Strassmnnn  one  of 
S  per  cent  in  100  eases  which  he  deliverwl  personally.  According  to  their 
figures,  the  prognonis  is  from  3  to  8  times  more  serious  in  central  pla- 
centa prwvia  than  in  the  other  varieties.  Moreover,  the  mortality  depends 
upon  the  condition  of  the  patient  when  first  seen,  it  being  evident  that 
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women  who  hare  BufTered  from  profuse  and  repeated  bleeding  have  far 
less  chaiKie  of  recovery  than  those  who  come  under  observation  after  the 
first  slight  hjrmorrhage. 

Unfortunatf'I}',  the  ftptjil  iiinrtality  hiis  shown  comparatively  little  de- 
crease in  recent  years,  Kiistner  and  Stra^jsinann  ^[iving  percentages  of  35 
and  61.32  respectively.  This  dilfercncc  is  probably  due  to  the  fact  that  the 
Xomicr  cmplo_ved  the  rubber  bag  extensively,  whereas  the  latter  treated  his 
cases  by  the  Bnixtoa  Hicks  method  of  version  and  gradual  extnit;tion.  A 
Tery  great  improvement  in  this  respect  is  hardly 
to  be  anticipated  on  account  of  the  large  num- 
ber of  premature  children  with  which  one  has 
to  deiil. 

Trmiment. — On  account  of  the  danger  of 
profuse  and  unexpected  hn?morrhago,  preg- 
nancy or  labour,  as  the  cj»se  may  be,  should 
be  terminated  in  the  most  fuiistTvalive  manner 
as  soon  as  pns.sible  after  a  placenta  pra?via  has 
been  fHjsitively  diagnosed.  There  is  no  single 
metlu«d  of  treatment  applit'ahle  to  all  classes. 
and  the  obstetrician  who  understands  how  to 
dilTerentiate  his  cases  will  obtain  the  best 
results. 

If  the  diagnosis  is  made  during  pregnancy, 
the  cervix  should  bo  dilated  by  means  of  tlie 
finger  or  liy  the  (loodcll  or  Hegnr  instrument 
sulhciently  to  permit  the  introduction  of  two 
fingers.  This  liaving  been  attained,  further 
treatment  will  dt-pcnd  upon  whether  the  child 
is  viable  or  not.  In  llie  former  case  the  best 
results  are  ohttiini'd  by  the  introduction  of  a 
fhampetier  dc  Kibes  balloon  after  nipturo  of 
the  membranes  or  perfonvtion  of  the  placenta, 
arrording  as  one  has  to  deal  with  a  lateral  or 
central  in.-*ertion,  <lilalalL(in  being  hiistened  by 
attaeliing  a  ?-pound  weight  to  the  end  of  the 
tube  by  a  string  and  suspending  it  over  the 
foot  of  the  bed.  On  the  other  hand,  if  the 
child  i»  not  viable,  c(|iially  good  results  are 
more  readily  obtained  by  bringing  down  a  foot 
by  Braxton  Hicks'a  mnntcuvre  and  using  the 
breech  nf  the  child  as  a  tampon  to  control  fur- 
ther bleeding.  If  tlie  bjrmorrhage  censes  after  the  foot  has  been  brought 
down,  the  expulsion  of  the  child  may  he  left  to  Nature;  but  if  tho  oozing 
continues,  gentle  traction  should  be  made  upon  the  leg  so  as  to  compress  the 
placenta  with  the  child*8  buttocks.  Whichever  method  is  employed,  extrac- 
tion should  not  be  attempted  nntil  the  cervix  is  completely  dilated,  or  at 
least  surticiently  so  as  to  permit  the  ready  passage  of  the  head.  Too  much 
haste  is  liable  to  cause  deep  cervical  tears,  giving  rise  to  profuse  hajmor- 
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rhiigi!  anil  requiring  the  applicntion  of  stitui'cs,  whllo  in  other  instances 
Btrious  dittic'iiltv  mn)'  hv  fm-uuntcrcd  in  (k-Hverinif  tho  child. 

Qenerall}'  speaking,  buttur  rcaulU  will  be  obUined  in  private  practice 
by  Ibf-  I'ltipluyuK'ut  uf  13i-&xU;ii  llicks's  bipolar  viT^lon,  no  matter  what  may 
b«;  ibc!  condition  of  the  phihi.  for  the  reason  that  the  average  practitioner 
will  rarely  be  I'tjiiijijM'd  with  a  giiiUible  balloon  a.n<l  the  iiece*«ry  jw»rHj>her- 
nnlia  for  ita  inti*oduitiuu.  Ju  liuHpital  practice,  however,  its  umpluytnent 
Ima  undoubtedly  aided  materially  in  diminishing  the  fcctal  mortality. 

In  verj'  exceptional  instances  in  priniiparouft  women,  the  cervix  miiy  be 
so  rigid  that  it  ts  imjiost^ibh:  to  dilate  it  i^uflicitmtly  to  permit  the  employ- 
ment of  either  uf  the  above-mentioned  procedures.  Under  such  circum- 
stances a  tight  cervical  and  vaginal  pack  of  sterilized  gauze  bandage  should 
be  applied.  This  will  check  tlie  hromorrliage  for  the  time  being,  and  after 
nniiaining  in  place  for  a  few  huurii  will  usually  bring  about  fiufficicut  dila- 
tation to  permit  the  cmplojinent  of  whatever  manoeuvres  may  be  deemed 
necessar)-. 

At  tlic  thtic  of  labour,  tho  Ircfttment  depends  upon  the  degree  of  dilata- 
tion and  tho  condition  of  the  patient.  If  the  cervix  is  obliterated,  imme- 
diate delivery  by  version  fir  foreep.'i  is  indicated.  On  the  other  hand,  if  tlie 
dilatation  U  only  jiartial,  the  bjvmorrliage  slight,  and  tlie  placenta  inserted 
nmrgiually,  good  resulta  fre(|uently  follow  rupture  of  the  membranes,  gjnce 
the  placenta  is  then  able  to  follow  the  retracting  uterine  wnll.  In  nil  other 
eases  I  prefer  to  complete  the  dilatation  by  TTarrts's  method,  provided  the 
consistency  of  the  cervix  ia  such  that  it  appears  probable  that  the  procedure 
can  be  readily  and  safely  employed.  The  membranes  are  then  ruptured  or 
the  placenta  is  torn  through,  according  as  one  has  1o  deal  with  a  partial 
or  rnmplcte  placenta  pnp\ia.  after  which  the  chihl  i.«  turned  and  promptly 
extracted.  I  have  obtained  very  satisfactory  results  by  this  mftliod,  as 
have  also  Harris,  Didty,  and  mony  others. 

If,  however,  it  do4's  not  apj)ear  likely  that  the  oervii  can  be  read- 
ily dilated  manually,  or  that  such  a  procedure  is  liable  to  give  rise 
to  deep  cervical  teal's,  it  is  advisable  to  make  use  of  a  Cliampclier  <!e 
Ribes  balloon  or  to  perform  version  by  the  bi))olar  method  of  Mraxton 
Hicks,  extracting  the  child  only  after  Hatiafactor}-  dilatation  has  been 
obtained. 

If  the  patient  is  seen  at  the  beginning  of  labour  and  before  the  cervix 
has  undergone  any  great  degree  of  dilatation,  the  same  methods  should  be 
employed  as  during  pregnancy. 

Whenever  the  hfemorrhage  has  been  profuse,  and  the  patient  presents 
the  subjective  symptoms  of  an  acute  anirmia,  it  beeomos  necessary  to  resort 
to  the  constitutional  measures  outlined  under  the  treatment  of  post-parlum 
hoemorrhage.  Occasionally,  when  the  patient  is  markedly  exsanguinated 
when  first  seen,  but  is  losing  little  or  no  blood  at  the  time,  it  is  better  to 
devote  one's  attention  to  improving  her  general  condition  rather  than  to 
attempt  immnliate  delivery. 

In  view  of  the  danger  to  the  mother,  and  particxdarly  the  marked  ftetal 
mortality  attending  placenta  pnevia,  as  well  as  the  fact  that  not  a  few 
children  are  sacrificed  by  Braxton  Hicks's  method  of  version,  or  by  extrao- 


tion  throu;;h  an  imperfectly  dilated  cervix,  T&iU  Ilonoghiie,  Palmer  Dudley, 
and  others  have  recomriH'ndod  llin  perfnrmMiHT  nf  I'a'SHrean  section,  pro- 
vided the  ebild  is  viablu  aud  Uie  pulicuL  iu  goud  cuiiditiuu. 

As  the  TOSults  obtained  by  the  methods  of  treatment  outlined  above 
arc  quite  (Satisfactory  *i  Far  ati  Ihi*  mother  ik  concenied,  it  seeiim  doubtful 
whetlier  Ca^sarean  Bcetion  will  c-tmie  into  very  ^euenil  use,  purtirularly  aa 
the  operation  is  applicable  only  to  patients  nho  are  in  a  hospital,  or  the 
rich,  who  can  be  surroinukHl  by  every  convenience  and  Rafepiard.  If  Buch 
a  line  of  treatment  were  attempted  among  the  poorer  classes  in  their  own 
hoiiK'S,  tht!  death-rate,  I  am  sure,  would  hi:  much  greater  Hum  that  obtained 
by  the  usual  methods.  Moreover,  oe  has  been  said,  the  ftetal  mortality  in 
any  case  is  not  susceptible  of  any  material  rcKluction,  for  the  rcjieon  that 
the  pregnancy  is  generally  terminated  before  term,  when  the  chances  of 
extra- uterine  life  are  relatively  unfavourubie.  Ehrenffst,  after  carefully 
considering  the  subject,  has  arrived  at  the  same  conclusion. 

At  the  same  time,  I  am  prepared  to  admit  that  Ctesarean  section  may  bo 
the  operation  of  choice  in  a  very  Hninll  number  of  eases,  as,  for  instance, 
when  a  primipam  with  a  very  rigid  cervix  and  a  living  child  is  overtaken 
by  profuse  ha?morrhage.  Such  conditions,  however,  are  so  exceptional  that 
it  appears  to  me  that  the  field  of  usefuliipss  for  the  operation  is  very  lim- 
ited, and  lliat  its  widespread  cmplo^Tuent  would  be  prwluctive  of  far  more 
harm  than  good. 

The  mode  of  production  and  significaneo  of  slight  ante-partum  hfpuior- 
rhage,  which  sometimes  follows  intra-uterine  niplurr:  of  (br  cord  or  the  tear- 
ing of  the  Tcsficla  of  the  vclamentously  inserted  umbilical  cord,  have  already 
been  consiilt-red  in  Chapter  XWTII. 

Fost'partum  Hemorrhage. — With  tlie  exception  of  the  very  rare  c-asea 
incident  to  inversion  of  the  uterus,  a  serious  bleeding  following  the  birth  of 
the  child  is  usually  due  to  one  of  three  causes.  Of  these  the  most  com- 
mon is  retention  of  the  partially  separated  placenta  or  of  individual  coty- 
Ifdons;  less  often  it  is  <hie  to  deep  tears  invnlving  the  tissues  of  the  birth 
canal,  and  in  very  rare  instances  to  defective  functioning  of  the  uterine 
m  u  sen  lature — at  ony . 

.l^tinlotjif. — As  Inngas  thp  placenta  remains  firmly  attiehed  to  the  uterine 
waU  the  possibility  of  hii'morrhagci  is  slight,  but  whtm  it  has  become  par- 
tially separated,  the  normal  action  of  the  uterine  musculature  is  interfered 
with.  As  a  result,  the  torn  vessels  at  the  partially  denuded  placental  site 
are  not  conatrieted,  and  accordingly  more  or  less  pn>fuse  hemorrhage  occurs. 
Imperfect  separation  of  the  placenta  can  usually  be  ntlributod  to  improper 
management  of  the  third  stage  of  laliour,  particularly  the  too  early  and 
energetic  employment  of  Credo's  mancenvre.  Exceptionally,  it  may  result 
from  an  abnormally  intimate  attachinent  of  tlie  placenta,  due  to  a  decidual 
endometritis  or  some  other  morbid  condition.  The  retention  of  isolated 
cotyledons  nr  of  a  small  succenturiate  lobe  interferes  with  the  normal  con- 
traction and  retention  of  the  uterus  in  precisely  the  same  manner  as  the 
partially  separated  placenta. 

The  part  played  by  deep  tears  of  the  generative  tract  is  perfectly  obvi- 
ous, and  will  be  considered  in  detail  in  the  following  chapter. 
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In  very  rare  instances  iterious  hH?nioriliage  may  result  from  rupture  of 
larg*'  varirose  veius,  of  an  aui-urysni  of  the  uterine  arten%  or  tlie  Hi«- 
turljancc  of  areas  of  thromboMR  in  the  cervix. 

Formerly,  (tfoni/  n{  the  puerperal  titeniH  wiia  ronsidcreil  the  most  fre- 
quent L.aiisL*  of  pust-partuni  hii'inorrhage,  but  more  carcfyl  olwenration  has 
ahown  that  such  u  condition  is  scMom  primary;  for.  with  the  exception  of 
the  rare  instances  in  which  it  follows  exoetwive  distention  oC  llie  uterus 
incident  to  twin  pregnancy  or  hydmmniot!,  aerioua  abnoniialities  in  the 
contractile  function  of  tlie  uterine  musculature  arc  usually  aseociated  with 
some  mcchauical  cause,  such  as  retention  af  portions  of  the  placenta,  the 
presence  of  niyomata  in  the  uterine  walls,  or  in  rare  cases  the  existence  of 
adhesions  between  the  ntcruH  and  the  surrounding  organs.  It  is  probable, 
however,  that  Vuit  ^oes  tou  far  in  denying  in  foh  the  possibility  of  a  primary 
atony,  although  the  general  tendency  to  overestimate  its  frequency  must 
be  admitted. 

'I'he  rare  cjiacs  of  ha-morrha^  following  paralysis  at  the  placental  siit,  in 
which  tlic  rest  of  the  organ  remains  firmly  contracted,  as  in  the  cjumw  n*- 
ported  by  Chiari,  Braun  and  Spaeth,  Olshausen.  and  oiherB,  point  to  the 
poHnibility  of  a  partial  atony,  while  the  occiwional  instances  in  which  po- 
licnts  blfcd  profusely  after  each  labour  without  dciuonstrablc  cnune^  like- 
wise afford  corroborative  evidence.  At  the  same  tinie  the  possible  exist- 
ence of  haDmoi)hiIia  should  always  be  borne  in  mind  in  such  women,  ai»  in  a 
case  n?jM)rted  by  Wchle. 

CHuiral  IIislvn/.—li\t'morr\iage  may  occur  either  during  or  after  the 
third  stage  of  labour.  In  the  first  class  of  cases,  as  a  rule,  it  is  the  result 
of  tears  ar  of  partial  separation  of  the  placenta.  Fortunately,  biemorrhage 
dependent  upon  the  latter  cause  is  usually  not  aerious,  for  the  reason  that 
in  the  vast  majority  of  such  coses  the  condition  ia  only  transitory,  complete 
separation  occurring  spontaneously  as  the  result  of  uterine  contraction, 
when  satisfactory  retraction  checks  the  loss  of  blood.  Exceptionally  the 
bleeding  may  persist  even  after  the  placenta  has  become  completely  sepa- 
rated and  lies  free  in  the  uterine  cavity.  In  such  oases,  however,  it  is  due 
either  to  tears  or  to  imiierfect  functioning  of  the  uterus. 

Generally  speaking,  partial  separation  occurring  during  the  course  of 
placental  expulsion  by  the  Schultze  mechanism  is  not  accompanied  by  ox- 
tenial  ha»morrhage  until  the  placenta  escapcfi  from  the  vulva,  whi-n  the 
large  aniouut  of  blood  collected  behind  it  is  suddenly  dis<'liargpd.  In  Dun- 
can's mechanism,  on  the  other  hand,  the  loss  of  blood  continues  throughout 
the  entire  placental  period. 

A  ha>mnrrbnge  which  persists  after  the  extrusion  of  the  placenta  may 
he  due  to  tears,  reti^ntion  of  placental  remnants,  or  to  atony.  In  the  first 
there  is  a  steady  flow  of  bright-red  blood,  which  begins  immediately  after 
the  deliveiT  of  the  child.  When  the  hemorrhage  is  due  to  retention,  the 
blood  escapes  in  gushes,  which  are  apt  to  be  svnchronous  with  the  uterine 
contractions,  and  frequently  iu  large  clota;  whereas  in  cases  due  to  primary 
atony  there  i.";  a  continuous  flow  of  hlood,  which  may  be  so  abundant  as  to 
cause  death  within  a  very  few  minutes. 

In  rare  instances,  even  after  the  discharge  of  the  placenta,  the  hsemor- 
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rhago  may  be  coneealedy  several  litres  of  blood  somettmeB  acciiinulating  in 
the  iiti^nnR  ravity. 

The  amount  of  blood  lost  durinjf  a  post-partum  htcmorrhagc  may  vary 
from  500  to  3,000  cubic  centimetres,  the  latter  extreme,  however,  being  usu- 
ally incompn.tiblp  with  life,  (irncrally  speaking,  the  fffect  upon  the  patient 
depends  more  ujjou  her  gt'UiTal  fuuditiou  then  upon  tbc  actual  amount  of 
blood  lost.  Thus,  a  woman  who  is  already  exhausted  by  a  prolonged  labour 
or  weakened  by  antecedent  disease,  may  succumb  after  a  loss  tif  from  1,0()0 
to  1,500  cubic  centimetres,  which  others  suffer  with  impunity.  As  a  rule, 
the  losH  of  a  small  amount  of  blood  is  not  attended  by  serious  symptoms; 
but  when  the  haemorrhage  is  pi-ofuse  the  pulse  becomes  rapid  and  com- 
pressible, the  face  becomes  pallid  and  assumes  a  drawn  ajipeai-ance,  while 
at  the  saiiiR  time  the  woman  may  complain  of  disturbed  vision,  chilliness, 
and  ghorluess  of  breath.  In  extreme  cases  symptoms  of  air  hunger  appear, 
and  the  patient  usually  passes  into  unconsciousness  before  the  fatal  ter- 
mination. 

Diapiaxist. — The  diagnosis  olTcrs  nn  difficulty,  except  in  Ihe  rare 
instances  in  which  the  haemorrhage  has  taken  place  into  the  uterine  cavity 
and  docs  not  appear  externally.  It  must,  however,  be  distinctly  ."stated 
that  concealed  hseinorrhage  shoidd  nevpr  occur  if  tlie  condition  of  the 
uterus  is  coust-iualiously  watched,  althougli,  if  routine  pret-auliuus  are 
neglected,  the  first  indication  of  the  condition  is  occasionally  afforded  by 
the  pale  and  haggard  appearance  of  the  patient.  On  exaiiiinntii)n  the 
pulsi?-ratc  will  be  found  greatly  accelerated,  (he  uterus  markedly  increased 
in  size,  and  presenting  a  doughy  consistence  instead  of  the  characteristic 
finn,  hai-d  sengation  offered  by  tlic  normal  puerperal  organ.  Pressure  upon 
it  is  followed  by  a  cnpious  flow  of  blood  from  the  vagina. 

Although  the  source  of  the  hreraorrhnge  is  sometimes  very  hard  to 
trace,  yet  inasmueh  as  the  decision  as  to  the  proper  treatment  of  the  pa- 
tient frequently  depends  upon  it«  recognition,  a  dilTerential  diagnosis  is  of 
the  utmost  importance.  Oenerallv  s]>caking,  if  the  hicmorrhage  com- 
mcnres  immediatt'ly  after  the  birth  of  tlie  child,  it  is  due  citlicr  to  tears 
of  the  genital  tract  or  to  partial  separation  of  the  placenta.  In  the  latter 
case  it  usually  ceases  temporarily  after  energetic  knwiding  of  the  uterus, 
but  recurs  as  soon  as  it  is  allowed  to  relax.  If  mauipuhitioiis  of  the  uterus 
pn>ve  of  no  avail,  it  is  pmbable  that  the  ha'niorrhage  comes  from  a  tear, 
although  this  is  not  n  universal  ndc,  since  in  a  certain  number  of  insianees 
the  loss  of  blood  will  continue  until  the'placenta  is  expressed  by  Credfi's 
method  or  is  removed  manually. 

Again,  a  htemnrrhage  persisting  after  the  uterus  has  been  emptied,  while 
abdominal  palpation  shows  that  the  organ  itself  is  firmly  contractwl,  sug- 
gests a  seri<ms  tear  of  the  birth  canal,  which  should  be  sought  for.  and  when 
found  closed  with  sntures.  In  order  to  accomplish  this,  the  patient  having 
been  br()ught  to  the  edge  of  the  bed,  the  external  genitalia  arc  carefully 
inspected.  Tf  the  perlnieum  is  inlact,  the  cervix  should  be  forced  down 
towards  the  vntva  by  pressure  upon  the  fundus,  and  if  this  fails  to  bring  it 
into  view,  it  should  be  examined  by  the  lingers  in  the  vagina.  If  a  cervical 
lesion  cannot  be  detected,  the  vaginal  walls  should  be  spread  apart  by  means 


of  «  Hpetuluin  anil  Oionuijclily  inHpecleil.  A  hicniorrhiijic  wbich  does  not 
«onie  uii  uiilil  ten  or  liftifu  miuulcs  aftt;r  the  birth  of  tlie  child  can  haniljr 
be  due  to  a  tear. 

On  the  other  haiid,  if  tho  iiterun  docs  not  contract  and  retract  6rmly 
jifter  llu-  expiiUion  of  the  jilui'i^iitn,  or  if  it  THmains  8o  only  so  lon^  sa 
kneading  ii*  kept  uji,  the  eauyf  of  the  luL-murrhttRe  must  l>e  wniyht  for  either 
in  the  retention  of  a  placental  cotyledon  or  in  atony.  Certaiuty  with  regard 
to  the  fonner  paint  is  usually  obtained  by  careful  inspection  of  the  afftr- 
liirth.  a  large  tli'fect  upon  iU  nuilerual  surface  indityiting  the  retention  of 
a  cotyUulon,  while  a  more  or  less  circular  defect  iu  the  membranes  a  short 
dislanw  from  the  placental  margin  shows  that  a  succenturiate  lobe  haji  beea 
left  behind.  At  the  eame  time  one  should  be  careful  not  to  confound  in^re 
fissures  with  defect*  due  to  Iohs  of  liasue.  The  diagnosis  of  primary  atonjr 
should  he  Tunde  only  in  those  eases  in  which,  every  other  explanation  hu$ 
been  excluded. 

Trtatment. — AVith  proper  management,  hspmorrliage  during  and  inune- 
diately  fallowing  the  third  stage  of  labour  «liould  be  extremely  rare.  The 
most  impiirtaut  prophylactic  measures  consist  in  watching  the  condition  of 
the  utcruii  after  the  birth  of  the  child,  and  not  resortinjj  to  C-nwle's  niaawu- 
Tro  until  the  rising  u])  of  Oie  fundus  indicates  that  the  placenta  has  become 
eoTiipletely  detochetl.  Pn*nialure  attempts  at  expression  are  a  frecjuent 
cause  of  imjx'rfect  !*L'paration.  Again,  owing  to  the  tendency  towards  re- 
laxation following  the  liirth  of  twins,  as  well  as  in  hydrainni<»s,  concealed 
haemorrhage,  and  placenta  pnevia,  the  condition  of  the  uterus  should  be 
most  carcfailly  watched  for  the  few  minutes  imnu'diately  following  the  birth 
of  the  child,  and  energetic  kneading  through  the  nbdominal  walls  prompt- 
ly resorted  to  upon  the  first  sign  of  failing  contraction. 

The  placenta  shouhl  be  carefully  examined  after  its  expuUion,  for  the 
purpose  of  ascertaining  whether  it  is  intact  or  not.  If  it  shows  any  scriona 
defect,  immediate  jireparntions  should  be  made  for  the  removal  of  the  re- 
tained portion  in  case  sym[>t^)m9  supervene. 

In  the  presence  of  actual  liH-morrbage,  the  treatment  varies  according 
as  the  placenta  is  still  within  the  uterus  or  has  already  been  expelled.  In 
the  former  case  the  utems  should  at  once  be  grasped  through  the  abdom- 
inal wall  and  firmly  kneadiMl.  If  finii  contraetitms  come  on,  all  is  well,  but 
if  the  ho-'Jiuirrhagc  continues  and  the  uterus  relaxes  as  wion  as  the  kneading 
is  stopped,  the  placenta  should  be  expressed  by  Credfe's  method;  and  if 
this  cannot  be  accomplished  and  the  patient's  condition  is  alarming,  manu- 
al removal  may  Wcome  necessaiT-  This  latter  procedure,  however,  should 
be  resorted  to  only  in  serious  cases,  aud  the  directions  given  for  its  per- 
formance in  Chapter  XXIV  should  be  most  conscientiously  followed. 

If  the  hemorrhage  does  not  cease  after  the  delivery  of  the  placenta, 
the  cause  should  1)e  ascertained  and  suitable  treatment  instiiulctl.  Tears 
should  be  located  and  their  edges  brought  together  by  sutures.  On  the 
other  hand,  if  (he  haemorrhage  is  the  result  of  the  retention  of  placental 
tissue,  the  carefully  disinfected  hand  sliouM  he  carried  up  into  the  utcros 
in  order  to  seek  for  and  remove  the  retained  cotyledon.  Under  such  cir- 
cumstances the  hand  acts  as  o  most  efficient  irritator,  causing  the  uterus 
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to  contract  energetically.  After  sepani^ng  the  retained  portion  of  placenta 
the  hami  should  nut  be  witlulrawu  at  ouce,  but  ahouUi  be  allo\vi>d  to  recede 
gradually  ns  it  is  forced  down  by  the  contraction  of  the  fuudus. 

If  the  hjpmorrhage  i^  due  to  atony,  the  uterus  ehould  be  vi^roiisly 
knpndi^i],  and  fwm  40  to  GO  minims  of  rrgot  or  of  ergotol  adminintcrfKl 
hypuderniically.  After  careful  disiufectiou  of  Lhy  skiu,  the  upcille  s^honld 
be  pliinped  in  at  right  angles  to  the  surface,  deep  down  into  the  tissues  of 
the  thigh,  since  in  this  way  the  chances  of  ab6ci?sa  fortnntioD  are  greatly 
diniluishcd. 

If  these  measures  are  not  attended  with  the  desired  result,  u  very  hot 
intra-uterine  douche  of  several  litres  uf  sterile  wilt  solution  should  be  em- 
ployed. In  many  caseti  this  acts  aa  a  most  etTicient  haemostatic,  eflectiTely 
irritating  the  uterus  and  causing  it  to  contract  forcibly  and  permanently. 

If  the  hemorrhage  persists  in  spite  of  the  douche,  our  only  hope  uf 
controlling  it  is  by  packing  the  uterus  tightly  with  sterile  gauze,  which 
should  be  introduced  according  to  the  dirt^ctions  given  in  Chapter  XXIV 
(sec  Fig.  419).  Before  resorting  to  the  use  of  the  pack  it  is  always  advisable 
to  palpate  tKe  interior  of  the  uterus,  ns  occasionally  a  portion  of  the  pla- 
centa may  have  been  retained,  even  though  iinnieiliHtely  after  exjinlsion  the 
organ  may  have  apparently  been  entire. 

Formerly  it  was  customary  to  recommend  the  introduction  into  the 
uterus  of  ice  or  solutions  containing  vinegar,  the  perchloride  of  iron,  or 
other  astringent  substances.  Their  employ nieut,  however,  is  not  advisable, 
since  ice  and  ordinary  vinegar  are  never  sterile,  while  the  iron  solution  ac- 
complishes its  purpose  by  the  formation  of  dense  coagula,  which  are  later 
aepanited  from  the  uterus  by  suppurative  prncii'w*cs.  .\bove  all,  none  of 
thein  aet  as  promptly  or  cfiiciently  as  the  pack,  the  einptuyment  of  which, 
although  comparntively  rarely  imlicated,  in  exceptional  cases  offers  the  only 
reliable  ni(>ans  of  coping  with  the  condition.  For  this  reason  the  obstetri- 
cian should  always  carry  in  his  bag  the  materials  necesaary  for  it,  as  they 
cannot  usually  bo  obtjiincd  promptly  in  an  emergency. 

Too  great  stress  cannot  be  laid  upon  the  importance  of  observing  the 
most  rigoi-oua  aseptic  technique  in  every  intra-uterine  nmnipuhitton  un- 
dertaken for  tlie  purpose  of  cliccking  post-partum  ha-morrhage.  The 
nntnrnl  tendency  of  the  physician  is  to  forget  all  other  risks  in  his  attempts 
to  cheek  the  bleeding  at  once.  Such  neglect,  however,  is  frequently  attend- 
ed by  most  BerioLis  consequences,  the  patient  being  saved  from  death  from 
hajmorrhage  merely  to  perish  of  infection  a  few  days  later.  For  this  reason, 
therefore,  the  obstetrician  will  usually  best  subserve  the  interesl-s  of  his 
patient  by  taking  the  time  necessary  for  carefully  diainf wiling  his  hands 
before  beginning  any  manipulations.  In  fact,  the  only  exception  is  offered 
by  the  very  rare  cases  of  atonic  hjcmorrhage  in  which  it  appears  probable 
that  a  delay  even  of  a  few  minutes  means  inevitable  death. 

After  the  actual  hii'inorrhage  has  been  checked,  attention  must  be  direct- 
ed to  the  gnnrnil  condition  of  the  patient.  When  the  shock  is  not  profound 
and  the  pulse  not  particularly  rapid,  elevation  of  the  foot  of  the  bed  and 
the  application  of  hot  bottles  or  bricks  to  the  extremities  will  !«  all  tliat  is 
needed.    In  more  severe  cases,  the  administration  of  jS  grain  of  Btrychnine 
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hjpodermk'ally,  3  doses  being  given  in  prompt,  sutjcession,  if  neccsssry,  is 
atU^ntled  by  rxetdleiit  re.sultH,  whitih  iniiy  bo  HUppluriifiiled  by  hyiHHiuniuc 
iiijfctioiis  uf  whisky  or  ethtT.  Hul  rectal  (^nt-mata  of  equul  parts  of  blui-k 
coffee  and  suit  aolution  are  also  valuable. 

AVhen  the  patient  is  profoundly  shocked,  sterile  normal  salt  solution  in 
large  quuutities — 500  cubic  centimetres  bein^  injected  under  each  brcaat, 
and  repeated  as  soon  as  absorption  has  occurred — will  prove  the  best  re- 
sloralJve,  When  the  condition  is  very  serious  and  a  suitnble  ciinula  is 
avuihihlf,  even  mnrc  striking  results  inay  he  ohIainfHl  by  administering  it 
intravenously.  Oceasioually,  when  the  \u»s  of  blood  has  been  very  great, 
these  measures  may  be  supplemented  by  tightly  bandaging  the  extremities 
or  compressing  the  aorta,  in  the  hope  of  retaining  as  large  a  quantity  of 
blood  an  possible  in  the  upjier  part  ctf  the  hodv. 

Inversion  of  the  Uterns. — This  condition  is  a  very  rare,  but  im|K>rtant 
c&UBe  of  post-jwirtun^  ha^niarrhage.  According  to  Beekinanii,  not  a  single 
case  occurred  in  ^50.000  labours  in  the  St.  Petersburg  Lying-in  Hospital, 
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while  Madden  noted  it  only  once  in  ID0,833  deliveries  in  Dublin.  Many 
obstetricians  in  large  practice  have  never  seen  a  case,  or  hare  met  with 
only  a  few  examples  of  the  condition.  Tlie  historical  and  statistical  aspects, 
of  the  subject  are  fully  dealt  with  in  the  articles  of  Beckuianu,  Brown^J 
and  Vogel. 


IN  VERSION  OP  THE  UTERUS 

Kow  and  aguin  the  fundus  of  the  uterus  becomes  inverted  and  cnmes 
into  L-lose  contact  with  or  may  protrude  throupli  the  cxtcraiil  os:  while 
in  rare  instancos  thi'  entire  organ  appesin>  out-side  of  the  vulva,  tho  con- 
dition being  regpectively  de»<ignnt«l  na  incomplete  and  cnmpi^e  inversion 
and  prolapse  uf  the  inverted  uttrus  (Fig.  018).  In  not  a  few  cases  the 
placenta  remains  attached  to  the  inverlrd  organ. 

Miiohgy. — For  the-  prodiu-liou  of  ihe  accident  two  fiiftors  are  neces- 
sary; marked  laxity  of  the  uterine  walls,  particularly  «t  the  placental  site, 
and  a  patulous  cervical  canal.  Inversion  may  occur  spuuiaueouNly  as  the 
result  of  the  intra-abdominal  pressure  or  from  the  mere  weight  of  tlic  intes- 
tines, while  in  other  cases  it  is  attributable  to  violence  resulting  from  the 
too  vigorous  eniploynieut  of  Credo's  niautruvrc  or  to  traetion  upon  the 
cord. 

Beckmann,  who  has  carefully  analyzed  100  cases  reported  in  the  litera- 
ture, believps  that  in  the  majority  of  instances  tlie  accident  occurs  sponta- 
neously, while  A'ogel,  in  a  siuiilar  review,  hidds  that  most  cas<»  are  due  to 
violence.  His  contention  appears  to  be  confinned  by  Beckmann's  statistics, 
as  only  3  of  the  100  cases  occurred  in  hospital  practice.  Indeed,  it  is  highly 
prohnhh;  that  the  accident  is  excesaively  rare  wh^n  labour  is  properly  con- 
ducted, but  that  it  occurs  more  frequently  under  the  unfavourable  condi- 
tions existing  in  private  practice,  particularly  as  conducted  by  midwives. 

Tim  comi)lieation  usually  follows  a  full-term  labour,  although  a  number 
of  cases  are  recorded  in  which  it  was  notiKJ  after  uborliou.  It  is  also  an 
interesting  fact  that  more  than  50  per  cent  of  the  cases  recorded  by  both 
Beckmann  and  Vogel  were  in  primiparous  women. 

Symptoms. — As  a  rule,  inversion  of  the  uterus  is  promptly  followed  by 
alarming  sjanptoma,  tine  patient  presenting  marked  evidences  of  shoek,  with 
a  rapid  pulse  and  a  tendency  to  syncope.  In  olhcr  cases  convulsions  occur 
and  profuse  haemorrhage  is  not  infrequently  noted.  On  the  other  hand,  the 
symptoms  are  sometimes  very  slight,  and  the  condition  may  continue  fur 
fieverul  days  without  causing  any  serious  annoyance  to  the  patient. 

In  the  riirc  instances  the  cervix  may  so  retract  about  the  completely 
inverted  utenis  that  strangndation  occnrs,  followed  hv  gangrene.  In  other 
instances  this  does  not  lake  place,  but  tlie  condition  becomes  chronic,  neces- 
sitating operative  procedures  later. 

ProfiTioniK. — ^Tf  the  condition  is  detected  j^mmptly.  and  the  utpnis  re- 
placed immediately,  the  prognosis  is  fair,  Beckmann  reporting  a  mortality 
of  14  per  cent.  On  the  other  hand,  if  strangulation  or  gangrene  occur,  the 
outlook  is  ominous. 

Trtatmeni. — Tn  very  recent  cases  reposition  can  ngnally  he  efTected 
without  difficulty  by  pressure  exerted  by  several  fingers  in  the  vagina,  it 
being  important  to  remember  that  the  force  should  be  directed  upward  in 
the  axis  of  the  superior  strait.  Neglect  of  this  precaution  undoubtedly 
accounts  for  a  certain  niniiber  of  failures.  As  the  procedure  is  generally 
painful,  ana.'sthosia  should  be  employ^.'d. 

If  the  placenta  is  still  attached  to  the  uterus,  it  is  generally  advisable 
to  defer  its  separation  until  reposition  has  been  efTected.  because  the  con- 
tractile function  of  the  inverted  uterus  being  in  abeyance  there  is  always 
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thia  ri^k  uf  profuse  haemorrhage.  On  tlic  other  liand,  if  the  patient  is  not 
seen  until  well  advanced  in  the  puei*periniii,  and  when  the  t:er\Lx  is  go  con- 
tracted that  rejwsition  cannot  he  acrcoinplisheil  so  readily,  operative  pro- 
cedures boconie  necessary.  Full  particulai's  caucernlug  tliese  will  be  found 
in  the  cui-rent  works  on  gjniccologj. 
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CHAPTER   XLII 

INJURIES  TO   THE  BIRTH  CANAL 

Injuries  to  the  Vulval  Outlet. — In  the  chapter  upon  the  Conduct  of  I^ 
mal  Labour  reference  was  made  to  the  frequency  of  perineal  laeerati( 
and  emphasis  was  laid  upon  the  necessity  for  repairing  them  immedia 
after  the  birth  of  the  child. 

More  rarely  tears  occur  about  the  anterior  portion  of  the  vulva, 
spontaneous  labour  these  seldom  amount  to  more  than  slight  abrasions  u 
the  inner  surfaces  of  the  labia  minora,  but  in  operative  deliveries,  ei 
cially  when  the  handles  of  the  forceps  have  been  unduly  elevated,  seri 
lesions  may  be  produced  as  a  result  of  compression  of  the  tissues  betw 
the  pubic  arch  and  the  blades  of  the  instrument.  Now  and  again  the  \i 
minora  are  completely  severed  and  torn  loose  from  their  connectionSj 
deep  tears  occur  on  either  side  of  the  urethra  implicating  the  vessels  a 
plying  the  clitoris  and  giving  rise  to  profuse  haemorrhage. 

Injuries  to  the  Vagina. — With  the  exception  of  the  most  superficial 

rieties,  which  are  limited  to  the  mucous  membrane  of  the  fourchette, 

'.  perineal  lacerations  arc  accompanied  by  more  or  less  injury  to  the  lo 

portion  of  the  vagina.     Such  tears  rarely  occur  in  the  median  line,  but 

^ '        ;  tend  a  variable  distance  up  one  or  both  vaginal  sulci,  being  almost  aln 

S  sufficiently  deep  to  involve  some  fibres  of  the  levator  ani  muscle.     Bilati 

\ ,  _  lacerations  of  this  variety  are  usually  unequal  in  length  and  are  separe 

i  I  j  from  one  another  by  a  tongue-shaped  portion  of  mucosa  which  repress 

I  the  lower  end  of  the  posterior  column  of  the  vagina  (Fig.  297). 

.   .  These  injuries  should  always  be  looked  for,  and  their  repair  should  f( 

't  .  a  part  of  every  operation  for  the  restoration  of  a  lacerated  perinseum. 

I   .  this  precaution  is  neglected  and  the  external  wound  alone  is  attended 

?    :  the  patient  will  eventually  present  symptoms  due  to  relaxation  of  the  i 

inal  outlet,  even  though  the  perinieum  proper  may  be  in  perfect  condit: 

^  Isolated  tears  involving  the  middle  third  of  the  vagina,  and  una 

ciated  with  lacerations  of  the  perinsum  or  cervix,  are  very  rarely  obsen 

;  They  arc  usually  longitudinal,  and  result  from  injuries  sustained  dui 

.  a  forceps  operation,  though  now  and  again  they  follow  spontaneous  de 

j    '  ery.    They  frequently  extend  deeply  into  the  underlying  tissues,  and  i 

'     i  give  rise  to  a  copious  haemorrhage,  which,  however,  is  readily  eontro' 

i'l    !  by  a  few  sutures.     Their  presence  is  usually  overlooked,  inasmuch  as  t 

'i    '  can  be  recognised  only  after  the  vaginal  walls  are  spread  apart  by  me 

;  of  a  speculum. 
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More  important  are  the  injuries  io  tiie  levator  ani  muscle,  which  are  not 
ai}j>uciated  with  teare  through  tlie  vaginal  mucoiia  and  therefore  eacape 
iiiunediatu  delectiuu.  A»  the  n-'sult  of  uverdiitcutiuu  oX  the  birth  caual, 
there  maj'  occur  a  submucous  separation  of  certain  librcs  of  the  muscle,  or  at 
least  so  grt*at  a  diminutiou  in  its  tonieity  that  it  can  no  longer  properly 
fulfil  its  functiun  its  the  pulvic  diaphrtigiiu  In  these  cases  the  patient 
sooner  or  later  sutTei-s  just  as  severely  frum  B^-mptoms  of  relaxation  as  if 
a  deeply  lacerated  perinajum  had  been  left  unrepaired.  Although  the  acci- 
dent can  sometimes  be  avoided  by  an  intelligent  use  of  forceps  when  the 
second  stage  of  labour  is  unduly  prolonged,  indicatiouH  for  prophylactic 
measures  arc  nut  alwajs  at  himd,  since  it  not  infrmjuently  follows  spontane- 
ous and  rapid  deliver^'. 

Lesitjna  of  the  uj>per  third  of  the  vagina  are  extremely  unconunou  un- 
less they  represent  tlic  extension  of  deeji  cervical  tears  into  the  foraii.  In 
very  rare  instances,  however,  the  cervix  may  be  entirely  ur  partiaU_y  torn 
loose  from  its  vaginal  attachment,  rupture  in  other  cases  occurring  in 
either  the  anterior,  posterior,  or  lateral  fornix.  Uugenberger,  in  lli76,  col- 
lected 40  cases  of  this  accident  from  the  liteniturc,  and  designated  it  as 
colpaporrkexis.  Schlschutkin,  in  1891,  published  40  a<lditioual  instances, 
while  Kaufmann,  in  lliOl,  estimated  that  something  more  than  100  cases 
have  been  recorded  altogether. 

The  accident  is  sonujwhat  analogous  to  rupture  of  the  lower  uterine 
scgniont,  and  follows  energetic  efforts  on  the  part  of  the  utorns  to  over- 
come fiome  obstacle  to  the  passjige  of  the  child.  As  a  result  of  the  re- 
traction of  Handl's  ring,  %o  great  a  strain  may  he  exerted  upon  the  cervix 
that  it  is  torn  louse  from  its  vaginal  allaehuient.  It  is  commonly  t^iught 
that  colpaporrhexis  is'  possible  only  in  those  cases  in  which  the  lips 
of  the  cervix  are  not  compresswl  between  the  presenting  part  and  the 
pelvic  wall,  but  are  free  to  follow  the  retraetiug  uterus.  It  sometimes 
occurs  spontiuieously,  but  more  frequently  follows  ill-chosen  operative 
procedures. 

The  sifniptoms  are  identical  witli  those  following  rupture  of  the  uterus, 
and  will  be  considered  under  tbat  heading.  Inmicdiately  following  the 
rupture,  the  child  may  escape  into  the  peritoneal  cavity,  after  which  the 
intestines  may  protrude  into  the  vaginal  canal,  as  in  a  case  reported  by 

BOBB. 

The  diufftiosis  is  made  solely  by  the  sense  of  touch,  as  the  clinical  symp- 
toms do  not  dilTer  from  thuse  following  rupture  of  the  uterus.  The  prog- 
nosis is  extremely  unfavonriible,  tiU  to  75  per  cent  of  the  cases  reported  in 
the  literature  having  ended  fatally. 

Most  authorities  recommend  treating  the  condition  by  means  of  a  vag- 
inal pack,  a  procedure  which  probably  explains  in  part  the  high  mortality. 
Everke  recommends  repairing  the  rupture  thn)ugh  the  vagina  after  extract- 
ing the  child.  1  am  inclined  to  agree  with  Schick  that  laparotomy  offers 
the  iK'st  chance  for  successfully  coping  with  this  emergency,  since  in  this 
way  one  can  obtain  an  aeeiiralt'  idea  of  the  extent  of  the  injury,  when  it 
may  sometimes  he  possible  to  unite  the  torn  surfaces  by  sutures,  or,  failing 
that,  to  remove  tlie  uterus. 
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Lesions  of  the  Cervix. — Slij.'lit  drj^refg  of  cervical  laceration  must  be 
regiiniol  iiy  mi  iuL-vilublL'  uefompanimcnt  of  childbirth.  Such  tcarHj  how- 
ever, hoiil  rapidly  and  rarely  ^vo  rise  to  syniptoma.  Ju  heallug^  they  cause 
a  material  change  in  the  shape  of  the  external  os,  aud  thereby  afford  as  a 
means  of  detenniniug  wh<!t]ii'r  a  wninan  has  burnc  children  or  not. 

In  otlier  cases  the  tears  ore  deeper,  not  infrefjuently  impliaiiing  one 
or  both  sides  of  the  cervix  and  extending  as  fur  upward  ad  the  vaginal 
junction.  In  rarer  instances  tlie  laceration  may  extend  across  the  raginal 
fornix  or  into  the  lower  uterine;  se^rnicnt,  and  occaisinnally  oiK?n  uj>  the  b«*w 
of  tliL'  broad  liganjcnt.  Such  extensive  lesions  ut?ual!y  involve  vessels  of  con- 
siderable size,  and  are  nearly  always  associated  with  profuse  haemorrhage. 

Deep  cervical  tears  occasionally  occur  during  the  course  of  spontaneous 
lab{)ur,  ami  under  such  ciix-umstancos  their  genesis  is  not  always  readily 
explainable.  More  usimiiy,  however,  they  follow  atteniptp  at  rapid  manual 
or  instrumental  dilatation,  eHj«»cially  in  eclampsia,  placenta  pncvia,  and  in 
women  suifering  from  general  uidema.  Moreover,  they  are  apt  to  resnlt 
from  attempts  at  delivery  throufjh  an  imperfectly  dilated  cervix,  no  matter 
whether  foreeiw  or  version  he  emi>loyc(l. 

Occasionally,  evcu  in  spoutaueous  labours,  the  anterior  lip  of  the  cenix 
may  be  caught  between  the  head  and  the  s^nnphysia  pubis  and  conipretwe*! 
until  it  undergoes  necrotic  changes  and  separation  occurs.  In  stiU  rarer 
instances  the  entire  vajrinal  portion  may  be  torn  loose  from  the  rest  of  the 
cervix.  According  to  Itoudreau,  this  so-called  cimifnr  (hifivhmtnt  of  ih« 
eerjnj;  nsually  occurs  in  elderly  primipane  when  the  pains  are  strong  and 
a  serious  obstacle  to  delive:*y  is  offered  by  an  imperfectly  dilated  os 
externum. 

Symptomx. — In  all  lesions  involving  the  cervix  there  is  usually  no  escape 
of  hlood  until  after  the  birth  of  the  child,  when  tlie  hiemorrhage  may  be 
profuse.  In  many  cases,  however,  the  hleoding  is  so  slight  that  the  con- 
dition would  pass  unreeognificd  were  it  not  detected  upon  an  examination 
made  for  some  other  indication.  ^\1ien  one  lip  of  the  entire  viiginal  por- 
tion of  the  cervix  is  torn  off  there  is  usually  very  little  hmuiorrhage,  for 
the  reason  that  the  tissues  have  been  so  compre^ed  before  the  oceurrcnue 
of  the  accident  that  the  vessels  have  undergone  thrombosis;  likewise,  cir- 
cular detat^hment  of  the  cervix  is  ciften  not  followe*!  hy  bleeding. 

Most  cervical  tears  lieal  sponliujeously,  provided  the  patient  remaina 
uninfected;  but  the  deep  wound  affords  to  any  pathogenic  micro-organisms 
which  may  he  [irewnt  a  ready  port  of  entry  into  the  lymphatics  at  the  basQ^ 
of  the  broad  ligament. 

Din'jnmis. — A  deep  ccnical  tear  i^hould  always  he  suspected  in  cases 
of  profuse  hamiorrhage  coming  on  during  the  third  stage  of  labour,  if  the 
hand  applied  over  the  lower  abdomen  can  feel  that  the  uterus  is  firmly 
contracted.  For  a  positive  diagnosis,  however,  a  vaginal  examination  is 
neeessan,',  while  the  extent  of  the  injury  can  be  fully  appieciated  only 
after  drawing  the  cervix  down  to  the  vulva  and  subjecting  it  to  direct 
ius[iection. 

Tears  unaccompanied  by  hiemorrhage  usually  escape  detection  unless 
they  are  accidentally  discovered  during  a  vaginal  examination  made  for 
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some  other  reason.  Annular  detachment  of  the  vaginal  portion  of  the 
cervix  should  be  diagnosed  whtmever  an  irregular  mass  of  tissue  having 
a  circular  opcaing  is  cost  ofT  before  or  after  the  birtU  of  the  child. 

Treatment. — Deep  cervical  tears  accompanied  by  hiemorrhnge  should  be 
immediately  repaired,  the  introduction  of  a  few  sutures  readily  checking 
the  flow  of  blood.  On  the  other  hand,  if  \hc  comlition  is  rot  associated 
with  haimorrhage,  it  is  advisable  to  leave  the  patient  alone  rather  than 
subject  her  to  the  tnanipulationa  neeeasary  for  its  repair,  which  inevilflbly 
expose  her  to  additional  risks  of  infection.  Moreover,  in  the  majority  of 
such  teare  spontaneous  healing  ensues,  and  in  the  exceptional  cases  in  which 
this  docs  not  occur,  better  results  arc  usually  obtained  by  a  secondary  opera- 
tion performed  in  the  latter  part  of  the  puerperiitm, 

Tlie  treatment  of  cervical  tears  associated  with  hrpmorrhage  variea  with 
the  extent  of  the  lesion.     When  the  laceration  is  limited  to  the  cervix,  or 


Via,  610.— I^AnxHATKii  Cui«ii  umawn  mmja  tu  Vulv«,  pKxrAiurOBT  Tn  Rsr^iB  (BuramX 

even  when  it  extends  well  into  the  vaginal  fornix,  most  satisfactory  results 
are  ohiniiipd  bv  the  introduction  of  sutures  after  bringing  the  cervix  into 
view  at  the  vulva.  This  is  effected  by  having  on  assistant  make  firm  down- 
ward pressure  upon  the  uterus,  while  ot  the  same  time  the  operator  exerts 
strong  traction  by  means  of  a  bullet  forceps  inserted  into  cither  lip  of  the 
48 
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cervU,  the  vapnal  walls,  if  necessary,  being-  Iielfl  apart  by 
retractors  (Fi^;.  fjlll).  As  the  hji-riiorrliiifit.'  utiually  ctiintfs  from  thi»  upfwT 
angle  uf  the  wound,  it  jk  Hdvisabk'  tu  apply  tlie  first  diiture  m  tliiti  eituation, 
since  if  the  autuiing  i^  begun  at  the  free  end  of  the  tear,  a  dead  space  u 
often  left  towards  its  upper  end  from  which  sulkseqiient  hieinorrhnge  may 
occur.  Kit.her  eilkworni  or  catgut  sutures  may  be  employed.  The  beginner 
18  caulioneil  against  loo  great  a  re;iard  for  appearances  anti  atteiupliug  to 
giye  the  cervix  too  normal  a  look,  inasmuch  as  the  retraction  occurring' 
within  the  next  few  day«  may  leml  to  such  constriction  of  its  lumen  as  to 
cause  retention  of  tin;  loehial  discharge. 

Many  aiitliuritiea  i-eeuiumond  a  tight  vaginal  pack  in  this  class  of  cases. 
Tltis  will  usually  check  the  ha?morrhagc  and  may  be  emj)loyecl  in  an  emer- 
gency, but  its  employment  does  not  comi>are  in  efliciency  with  re}>air  by 
Biilure.  In  the  nire  t;aiies  in  which  the  wound  extenda  throug;b  the  bmad 
ligament  into  Llie  peritoneal  cavity,  a  light  pack  may  bo  introduced,  pro- 
vided there  is  no  serious  liatmorrhage;  but  in  all  other  ca^es  the  only  satis- 
fftctd'H,-  method  <if  dealing  with  tlie  condition  ia  hy  la[mrotumy. 

The  Irt-'atmeut  of  tears  of  tlie  up^jer  part  of  the  cervix  which  involve 
the  lower  uterine  segment  will  be  considered  when  we  take  up  the  treatment 
of  nipture  of  the  iitenw. 

Rupture  of  the  Uterus. — Thia  accident,  which  is  one  of  tlie  moat  serious 
with  which  the  obstetrician  can  be  confronted,  seldom  occurs  except  in 
prolonged  labours,  although  instances  of  spontaneous  rupture  during  preg- 
nancy are  on  record. 

(a)  During  Vreifnancy. — Reference  lias  already  been  made  to  rupture 
which  occurs  during  the  course  of  ge^itation,  in  a  rudimentary  hoiii  of  a 
bicomuate  uterus  or  in  the  interstitial  portion  of  the  Fallopian  tulw,  ha  well 
as  to  the  exceptional  ca^es  in  which  the  uterine  scar  foUow^ing  C'lesaivan 
section  gives  way  in  a  subsequent  pregnancy^  and  its  mode  of  production 
is  readily  understood. 

On  the  other  luuid,  the  retiological  factors  concerned  in  spontaneous  rup- 
ture of  the  apparently  normal  pregnant  uterus  are  not  so  readily  explained, 
many  causes  having  been  invoked,  but  none  are  of  universal  application. 
Thus,  in  some  inf^tances,  the  accident  may  be  attributed  to  faulty  hj-pcrtro- 
phy  of  the  uterine  wall  in  the  fundal  region.  Alexandroff,  Jellinghaus,  and 
others  are  inclinetl  to  attribute  certain  cases  to  inliercnt  weakness  of  the 
uterine  walls  resulting  from  the  exce&sive  formation  of  connective  tissue  fol- 
lowing the  nmnual  removal  of  an  adherent  jilacunta  in  previous  pregmmciea. 
ITerzfeld  holds  that  in  one  of  hii5  cases  the  accident  was  due  to  anatomical 
cliiinges  following  curettage  in  a  previous  pregnancy.  Poroschin  considers 
that  he  was  able  to  demonstrate  in  certain  cases  a  faulty  development  or 
relative  absence  of  the  elastic-tissue  fibres  which  are  normally  present  in  the 
uterine  walls.  All  the  possibilities  which  have  been  suggested  in  this  con- 
nection have  been  considered  in  detjiil  by  Sanger,  and  while  some  of  Uieui 
are  applicable  to  a  certain  number  of  cases,  it  is  impossible  to  offer  a  satis- 
factory explanation  for  others.  Blind,  after  the  study  of  32  eases  reported 
in  the  literalure,  states  that  the  rupture  nearly  always  occurs  in  the  upper 
part  of  the  uterus,  usually  in  the  neighbourhood  of  the  fundus. 
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The  symptoms,  diagnosie,  prognosis,  luid  treatment  of  this  condition 
arc  idt!ntical  witli  those  foUowiuiL'  rupture  of  the  uterus  octurriii);  at  the 
time  of  labour.  It  should  ho  noted,  however,  tbiit  in  a  number  of  the  cases 
reported  in  the  literature  the  hemorrhage  foUnwing  the  accident  was  so 
slight  as  not  to  give  rise  to  symptoms,  the  condition  escaping  recognition 
until  operative  procedures  became  necessarj*  for  the  reinoval  of  the  foilus 
lying  free  in  the  abdominal  cavity. 

In  scvemi  iuslauccs,  as  in  the  cases  re{)orted  by  Leopold  and  Henrotin, 
the  placenta  remained  in  the  uterus^  while  the  fcetus,  surrounded  by  its 
membranes,  escaped  into  the  peritanea!  cavity,  where  it  went  on  to  further 
development — ulero-abdomiiml  ptfijuancy.  Such  an  occurrence  is  very  ex- 
ceptiuual,  as  it  is  usually  syuonyiiiuus  with  furlul  deatli. 

(6)  fiupture  of  tlie  Uterus  ai  ike  Time  of  Labour. — Tliis  not  very  infre- 
quent accident  is  one  of  the  most  serious  complications  of  labour,  as  it 
nearly  aUays  Utads  to  the  death  of  Uic  fa'tua,  and  frequently  to  ttmt  of  the 
mother  as  well. 

^ICt'mhxjy. — Practically  we  are  indebted  to  Bondl  for  the  first  clear  ox- 
jylanation  as  to  the  mode  of  ils  production,  its  a*tiology  being  inseparably 
cuuuccted  *vilh  the  doctrine  of  the  lower  uterine  segment  and  the  forma- 
tion of  the  contraction  ring. 

Normally,  imder  the  influence  of  labour  pains  the  uterus  becomes  dif- 
ferentiated into  two  portions,  separated  by  a  circular  ridge  of  tissue,  to 
which  the  term  contradi&n  ring  is  usually  applied.  The  upper,  by  its  con- 
tractions, serves  to  expel  tlie  child,  wliile  the  lower  undergoes  dilatation 
and  merely  forms  part  of  the  canal  through  which  the  contents  of  the 
uterus  are  forced.  On  the  other  hand,  when  a  serious  obstacle  is  opposed 
to  the  passage  of  the  child,  the  active  portion  of  the  uterus  is  stimulated 
to  more  forcible  elTorls.  As  it  cnntnicls  it  likewise  ssluwly  becomes  re- 
tracted, its  tower  nmrgin — the  contraction  ring — eventually  occupying  a 
much  higher  level  than  usual.  As  a  result,  particularly  if  the  lips  of 
the  cervix  are  cnught  between  the  presenting  part  and  the  superior  strait, 
powerful  upward  traction  is  excrtt^d  upon  the  passive  portion  of  the  uterus, 
wliich  becomes  more  and  more  stretclied,  and  thinner  and  thinner.  At  the 
fijinie  time  the  contraction  ring  separating  the  two  portions  becomes  thicker 
and  more  prominent,  so  that  it  can  readily  be  distingui.'^hed  as  a  transverse 
or  oblique  ridge  extending  across  the  abdomen  just  below  or  perhaps  on  a 
level  with  the  umbilicus.  The  round  ligaments,  likewise,  are  subjected 
to  an  abnormal  strain  and  remain  tense  even  in  the  intervals  between  the 
utcriuL-  contractions. 

As  the  process  goes  on  the  lower  segment  becomes  extremely  sensitive 
to  'pressure,  the  uterine  contnictions  increase  progressively  in  fi-equency 
and  intenaity,  and  cause  the  patient  greater  suffering.  The  pulse  becomes 
more  rapid,  and  the  patient  presents  a  worn  and  haggard  appearance.  Such 
a  condition  indicates  that  rupture  is  imminent  and  will  occur  unless  delivery 
is  promptly  effected  in  a  conservative  manner. 

Genernlly  speaking,  rupture  is  more  apt  to  take  place  when  one  side  of 
the  lower  uterine  segment  is  subjected  to  greater  stretching  than  the  other. 
In  transverse  presentations  this  condition  is  most  marked  on  the  side  of 
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the  ulerus  occupied  by  the  head.  A  similar  danger  threatens  the  posterior 
wall  when  ihc-  child  preBentA  by  the  head  and  the  patient  has  a  markedly 
penduluus  abdumeu. 

Excessive  strotchinR  of  the  lower  uterine  so^rment,  and  consequent 
danger  of  rupture,  is  favoured  by  any  factor  which  interferes  with  the 
birth  of  th»!  c;hih],  ajid  iiinrc  particularly  with  the  entrance  of  the  preRcnting 
part  into  the  pelvis.  Such  iroiulilioue  arc  moat  frequontly  jiirordctl  by  con- 
tracted pelves,  neglected  transverse  presentations,  hydrocophahis,  excessive 
aize  of  the  child,  and,  in  fact,  by  any  obetacle  to  labour.  The  foHowix^ 
analysis  by  Mcrz  shows  Ihe  a!tio1ojrleal  factors  concerned  in  the  pnxluclion 
of  IGO  cases  of  rupture  of  the  uterus: 

C'ontraoleil  pelvis 7Q 

Neglected  transverse  prcsentatton M 

UyUroc't'ph&lus 18 

Lurge  child  or  uiiravounible  (jroseulAlioD 10 

Stenosis  <if  birth  chihU 0 

Traiiina, S 

Pelvic  tumour 3 

Ancilwi 1 

Opi-rative  proeeiljras St 

It  is  customary  to  disttn^iah  between  spontaneous  and  ruileni  rupturt 
of  the  uterus.  In  the  former  the  accident  occurs  spontaneously,  while  in 
the  latter  it  ia  UHually  the  result  of  ill-jiidged  Tnanipulations  on  the  part 
of  the  obstetriciau  iu  a  uterus  wliose  lower  aegiiicat  h  m  thinned  out  and 
distended  that  the  slightest  violence  proves  too  much  for  ita  resistive 
powers. 

Violent  rupture  occurs  relatively  frequently  when  version  is  attempted 
in  neglected  transverse  presentations.  The  pro[tcr  treatment  of  this"  class 
of  cases  requires  the  utmost  nicety  of  judgment,  as  it  is  ofttimes  extremely 
dimcult  to  determine  whether  the  lower  uterine  segment  is  so  thinned  out  bb 
to  c(mtra-indicale  attempts  at  version,  the  operation  having  been  n'adily  ac- 
complished under  anaesthesia  in  some  cases  in  whiuh.  at  first  sight,  it  had 
ap|>imri>d  iinpraelicahle;  whereas  in  others,  in  which  it  sremod  that  the  neces- 
sary manipulations  would  be  without  danger,  rupture  followeil  the  mere 
introduction  of  the  hand.  Moreover,  there  ia  a  marked  dilTnrence  in  the 
rapidity  with  which  overstretching  of  the  lower  uterine  segment  comes 
about,  the  condition  supervening  very  rapidly  in  some  cases,  while  in 
others  many  hours  of  strong,  second-stage  pains  may  be  necessary  for  its 
production. 

CVrtain  women  seem  to  possess  a  predisposition  towards  rupture  of  the 
utenis,  this  assumption  being  supported  by  the  fact  that  not  a  few  rases 
of  repealed  rupture  appear  in  the  literature.  Thus,  Mikhinc  found  reconls 
of  13  patients,  G  of  whom  died  as  a  result  of  a  second  rupture,  and  Pcham 
has  likewise  reported  similar  instances.  It  is  quite  likely  that  under  such 
circumstances  the  second  rupture  occurs  in  tissuea  already  weakened  by  the 
prcTious  accident. 

PnOtnhgy. — Kupture  of  tlie  uterus  occurring  at  the  time  of  lahnur  is 
limited  almost  entirely  to  the  lower  uterine  segment,  the  rent  usually  pur- 
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BHin^'  an  oblique  direction;  although  when  it  is  in  the  immediate  vicinity 
of  Ihi;  L-rrvix  it  frtHjucntly  extends  transversely.  On  the  othiT  hand, 
it  is  usually  lotiKitudiual  when  it  i:n!cur8  in  the  portion  of  tliE!  uttirus  rnlja- 
oent  to  the  brrmd  ligament. 

It  h  eiiBtomary  to  clistinw^tiinh  between  comphte  and  incnmpMf  rvpturt^ 
according  aa  tbu  laceration  c'dnununicate!*  dirrctly  wlUi  the  alwloininal  cav- 
ity or  is  separated  from  it  by  the  peritoneal  tovcriuj;-  of  the  uterua  or  bi-oad 
ligament.  The  former  is  apparently  the  more  common,  Merz  having  col- 
lected lis  complete  iu<  a^ainitt  46  incomplete  niptures.  Kohlanck  noted 
58  and  24  respectively  in  80  casL'S  occurring  in  the  Berlin  Frauenklinik. 

Incomplete  riipluros  not  infrequently  extend  into  tlie  broad  lifjament; 
under  such  circumi^tancea  Uie  hai'morrliage  often  occurs  less  rapidly  than 
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in  the  complete  variety,  the  bloo*l  slowly  accumulating  between  the  leaflets 
and  teailing  to  the  separatinn  of  the  perjlomeuin  from  the  surrounding 
viscera,  with  the  consequent  formation  of  a  larfre  subperitoneal  hctmatoma. 
Occasionally,  a  hieniorrhage  Rufficiently  copious  to  cause  the  death  of  the 
patient  may  remain  inclosed  between  the  structures.  More  frequently* 
however,  the  fatal  issue  does  not  occur  until  rupture  of  the  luematoma  into 
the  peritoneal  cavity  relieves  the  pressure  which  had  previously,  to  some 
extent,  restrained  the  blee^ltng. 

Although  the  rupture  occurs  primarily  in  the  lower  uterine  segment, 
it  is  not  unusual  for  the  laceration  to  extend  further  upward  into  the  body 
of  the  uterus  or  downward  through  the  cervix  into  the  vagina,  primary 
lesions  of  tliR  uterine  body,  as  a  nile,  being  observetl  only  in  the  cases 
of  spontaneous  rupture  occurring  during  pregnancy.  The  tear  itself  usually 
presents  jagged,  irregular  margins  which  arc  stained  with  blood. 

Fnllow^ing  complete  rupture,  the  uterine  contents  may  escape  into  the 
peritoneal  cavity,  while  in  tiie  incomplete  variety  they  may  come  to  lie 
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beneath  the  serous  covering  of  the  uterus  or  between  the  leaflets  of 
broad  ligament.  In  «  certain  numl>pr  of  cases  <»f  either  variety,  however, 
particularly  when  the  presenting  part  is  firmly  engaged  at  the  time  of  rup- 
ture, only  a  partiou  of  the  fwtuH  escapes,  the  rest  remaining;  in  the  uttrine 
cavity. 

i^ifmphms.—Tha  symptoms  of  actual  rupture  vary  considt-rably.  As  a 
nile,  the  patient,  after  presenting  far  some  time  tlic  premonitory  signs  of 
ibo  accident,  Huddenly,  at  the  lieight  of  an  int^-nse  uterine  coatmction 
or  diirin>f  an  intra-uterine  manipulation,  complains  of  a  aharp.  nhooting 
pain  in  the  luwt-r  ahdornen,  and  frequently  cries  out  that  sonielhiu^  \ms 
given  way  insich^  of  her.  At  the  same  time  the  lower  uterine  segment  be- 
comes much  more  senaitivc  to  pressure.  Immediately  following  these  symp- 
toms there  is  an  absolute  ceiwalion  of  the  uterine  contmclioos,  and  tlie 
patient,  who  has  previousiy  been  in  intense  agony,  suddenly  experiences 
nmrkt'd  relief.  At  the  same  time  there  is  usually  more  or  less  external 
hirniorrhage,  though  not  uncommonly  it  is  very  slight  in  amount. 

Palpation  or  vaginal  examination  shows  that  the  presenting  part  has 
slipped  away  from  tlie  superior  strait  and  has  become  movable,  while  a  hard, 
round  body,  which  represent*  the  fimdy  contracted  uterus,  can  be  felt 
alongside  of  the  ftetus.  Naturally,  if  the  uterine  contents  have  escaped 
into  tlie  abdominal  cavity,  the  presenting  part  cannot  be  felt  on  va^nal 
examination. 

As  a  rule,  shortly  after  the  occurrence  of  complete  rupture,  the  patient 
presents  symploma  of  collapse,  the  pulse  increases  markedly  in  rapidity, 
loses  tone,  and  takes  on  a  filiform  character,  the  face  becomea  pallid,  osenmes 
a  drawn  appearance,  and  is  often  covered  with  beads  of  swcAt.  If  tlio 
ha;mon-hage  has  been  c{jpiinis.  she  may  complain  of  diilliness,  disturbances 
of  vision,  and  air  hunger,  and  eventually  pass  into  an  iinconsoious  state. 

Symptoms  of  collapse,  however,  do  not  alwavs  appear  immediately^  but 
are  sometimes  deferred  for  several  huurs  after  rupture,  being  less  marked 
when  the  child  remains  partially  within  the  utcnis.  After  incomplete 
rupture,  on  the  other  hand,  the  immediate  symptoms  are  sometimes  very 
slight,  but  increase  in  severity  as  the  suhpcritoneal  hwmatoma  become* 
larger,  while  actual  symptoms  of  collapse  frequently  do  not  appear  until 
gccondaiT  rupture  into  the  peritoneal  cavity  has  taken  place. 

In  a  certain  number  of  cases  of  incomplete  rupture,  emphysematous 
crackling  can  be  elicited  in  the  tissues  of  the  anterior  Bbdoiiiinal  wall,  14 
cases  of  this  character  having  been  collected  by  Dischlcr.  Jt  would  appear 
probable  that  the  condition  is  usually  d\ie  to  the  invasion  of  the  subperi- 
toneal connective  tissue  by  Bacilhis  aiTogcnes  capsulatus.  It  is  true  that 
bacteriological  proof  has  not  been  adduced  in  support  of  this  statement, 
but  the  fact  that  the  women  bad  been  in  labour  for  many  hours,  and  that 
many  of  the  children  were  more  or  leas  putrefied,  speaks  strongly  in  faroiir 
of  such  a  view. 

Diafftinsi.^. — The  diagnosis  is  usually  easy,  cflpecially  in  the  cases  in 
which  the  accident  occurs  while  the  )>atient  is  unrler  supervision.  If  she  is 
not  seen  until  later,  the  characteristic  history  and  the  collapse  are  almost 
pathognomonic,  the  only  other  conditions  in  which  tl»c  latter  is  noted 
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before  deliTery  being  the  cases  of  hicmorrhagc  following  the  rupture  of 
an  advarifod  estra-uterine  pregnaJicy,  or  the  premature  separation  of  the 
normally  implanted  placenta. 

If  the  child  has  escaped  into  the  abdominal  cavity,  it  is  much  more 
renilily  felt  on  palpation  than  usual,  while  on  one  side  of  it  the  hanl, 
rouudt'd  body  of  tiiu  uterus  can  be  dttft^tcd.  MonK>ver,  vaginal  examina- 
tian  frequently  reveals  the  existence  of  a  tear  in  the  uterine  wall  lUmugh 
which  the  fingers  can  be  passed  into  the  abdominal  cavity,  where  they  come 
in  contact  witli  the  intcstinca.  Again,  the  fact  that  the  presenting  part 
cannot  be  felt  is  conclusive  evidence  that  the  fuetus  has  escaped  from  the 
uterus. 

Prognosis. — The  chances  for  the  child  are  almost  uniformly  batl,  since 
it  frequently  succumbs  before  the  occurrence  of  the  accident.  On  the 
other  hand,  if  it  has  survived  up  to  that  time,  its  only  clnmce  of  living  is 
afforded  by  iinnn^diate  extraction,  asphyxia,  the  result  of  the  M'[>nnition 
of  the  placenta,  being  otlterwiBO  inevitable.  If  left  to  thi'msplvcH,  the  vast 
majority  of  the  mothers  die  from  hmmorrliage  or  iufection,  although  spon- 
taneous recovery  has  been  noted  in  exceptional  cases. 

I>eath  from  ha^morrluigo  usually  occurs  within  the  first  few  hours, 
though  occasionally  it  may  be  deferrwl  for  forty-eight  hours;  in  infection 
the  fatal  termination  does  not  occur  for  some  days. 

Spontaneous  recovery  is  least  likely  to  occur  when  the  child  hafl  eRcaped 
into  the  abdominal  cavity,  though  isolated  instances  arc  on  record  in  which 
the  patient  has  survived  even  Buch  an  Occident.  Under  sucli  circunistanccs 
the  child  dies,  and  may  llien  iirdergo  any  one  of  the  several  eventualities 
mentioned  in  the  chapter  on  Extra-Uterine  Pregnancy.  So  far  aa  the 
women  are  concerned,  even  if  they  arc  properly  treated,  the  mortality  la 
▼ery  high,  at  least  one  third  succumbing. 

Treatmeitt. — (a)  Prapliylactic. — Intelligent  care  of  the  lying-in  woman 
Bbould  almost  entirely  do  away  with  this  accident.  Whenever  there  is  a 
possibility  of  tlte  existence  of  an  obstacle  to  the  birth  of  the  child,  the  ob- 
Btetriciau  should  always  be  on  the  alert  for  B^iuptoms  inilicative  of  impend- 
ing nipture.  Traneverse  presentJitions  should  be  promptly  delivered  by 
version  as  soon  as  the  cervix  is  fully  dilate<l;  in  bca<3  presentations  failure 
of  engagement  after  one  hour  of  strong  8econ<l-8tnge  pains  should  be  re- 
garded with  suspicion,  and  if  the  contraction  ring  rises  up  labour  slujuld 
be  pivmptly  terminated  by  the  most  conservative  procedure.  In  neglected 
cases,  decapitation  in  transverse  and  craniotomy  in  head  presentations  often 
promise  the  best  remdta.  Supli  procedures  are  the  morH  justifiable  under 
the  circumstances,  as  the  children  arc  usually  either  already  dead  or  ex- 
posed to  such  danger  that  their  chances  of  being  delivered  alive  are 
very  slight. 

(6)  Curntive. — Tf  the  child  is  still  within  the  uterus,  deliver*-  should  be 
promptly  effected  by  the  natural  passages  in  the  most  conservative  manner 
possihip.  On  the  other  hand,  if  it  has  atrcndy  escaped  into  the  al)dominal 
cavity,  laparotomy  should  be  perfomicd,  and  followrd,  after  removal  of  the 
child,  by  whatever  operative  procedures  may  be  deemed  necessary — snture 
of  the  tear,  supravaginal  amputation,  or  total  removal  of  the  uterus. 
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On  t}ie  other  Iiand,  in  the  cases  which  are  not  seen  until  the  cliiJd  has 
already  been  (Iclivvri'd  ficr  vaijifutm,  and  in  which  the  uterine  rupture  was 
not  reoo^iii8L*(I  until  after  its  birth,  variuus  [trocedures  Iiavc  been  BUggested 
by  (litTerent  autlioritifs. 

PLTSunally,  I  believe  that  the  best  reiiulta  will  follow  laparotomy,  no 
matter  what  the  character  of  the  tear  or  whether  the  patient  is  sulTering 
froni  lui'inorrhnge  or  not,  fur  tl»e  reason  that  it  is  ofttimcs  dilficult  to  dc- 
It'iiiiiiie  llif  L-xtenl  of  the  laceration,  and  thjU  it  is  absolutely  ini{>o88ible  to 
foretell  whether  the  lia'niorrhago  oin  be  ehecketl  by  simple  pruecUurea;  and. 
even  if  these  succeed,  whether  the  result  will  be  permanont.  Fritsch  ia 
correct  in  stating  that  the  only  method  by  which  we  can  assure  oursetvca 
(i^inst  all  further  risk  of  ha?rciorrhape  is  by  openinp  the  abdomen.  Varnier 
takes  a  slTiiilnr  view  as  the  result  of  his  experience  in  23  cases,  and  holds 
that  laparofoniy  should  be  resorted  to  whenever  practicable. 

Ou  theullurhiuid,  certain  authorities  argue  that,  innamuch  as  the  danger 
to  bo  apprehended  in  incomplete  rupture  is  from  hemorrhage  nither  than 
sepsis,  Inparotoniy  shouhl  In;  performed  only  iu  those  cases  in  which  tJie 
loss  of  blood  is  profuse,  and  tliat  in  ftli  uthers  equally  gcxid  if  not  better 
results  may  he  obtained  by  draining  or  packing  the  rupture  from  the 
va^'ina.  Such  a  jirticeclure,  however,  would  n()t  appear  rational,  for  not 
infrequently  wunieri.  wIki  arc  ajipurenlly  in  uxcL-llfnt  coudjlion  shortly  after 
the  occurrence  of  the  nifiture,  hcpin  to  bleed  profusely  some  hours  later, 
and  are  then  in  danger  of  dying  before  operative  procedures  can  he  car- 
ried out. 

Soliniit  reports  83  cases  treated  by  packing  or  drainage,  and  33  by  lapa- 
rotniny,  with  a  mortality  of  ■^H  and  75  per  cent  respectively;  while  KUen 
has  collc(;ted  a  series  of  ISfi  and  H!>  cases,  with  a  respective  mortality  of 
3iJ  and  II  j)er  cent.  Thu'  latter  stales  tliat  the  mortality  was  only  17  per 
cent  in  the  cases  which  were  treated  exchisively  by  drainage.  He  there- 
fore concludes  that  Inpanilomy  is  justifiahle  only  in  those  casee  in  which 
hemorrhage  is  persistent  and  cannot  be  checked  by  other  measures.  Var- 
nier, on  the  contrary,  states  that  out  of  11  cases  in  his  experience  which 
were  tn-ated  by  packing,  10  die<l;  whereas  3  of  the  G  patients  operated  upon 
recovered,  (>  others  dying  before  (tperative  procedures  could  he  instituted. 
The  statistics  thus  far  adduced  can  hardly  lie  regarded  as  conclusive,  inas- 
much as  it  is  probable  that  many  of  the  cases  were  seen  and  operated  upon 
only  as  a  last  resort. 

InBtrumental  Perforation  of  the  Uterus.— Reference  has  already  Imwh 
made  to  |H>rforation  of  the  utcnis  following  attempts  at  criminal  ahortioa 
or  in  the  effort  to  remove  placental  tissue  by  means  of  the  curette  or  poly- 
pns  forceps,  after  an  incomplete  almrtion.  Similar  accidents  likewise  occa- 
HJonally  occur  as  the  result  of  want  of  skill  on  the  part  of  the  nlwtetrician 
in  full-term  labour.  .As  lias  already  been  pointed  out,  not  infrequently, 
in  cases  of  this  character,  loops  of  intestine  prolapse  through  the  mpturo- 
Under  such  circumstances  laparotomy  ia  the  ideal  treatment,  though  in 
the  iibsencp  of  prolapse  of  the  intestines  cases  are  recorded  in  which  re- 
fov(?ry  (M!curred  s|K>ntaneou8ly  under  what  were  apparently  most  unfavour- 
able circumstances. 
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Perforation  of  the  Cknital  Tract  following  Neoroui. — In  obstructed 
laboul-  the  tissues  in  various  portions  of  the  genital  tract  may  be  forcibly 
compressed  between  the  head  and  the  bony  canal.  If  the  pressure  is  transi- 
tory it  is  without  significance;  but  if  it  is  long  continued,  necrosis  results, 
and  after  a  few  days  the  area  implicated  sloughs  away  so  that  perforation 
follows. 

In  most  cases  of  this  character  the  perforation  occurs  between  the 
vagina  and  the  bladder,  giving  rise  to  a  vesico-vaginal  fistula.  Less  fre- 
quently the  anterior  lip  of  the  cervix  is  compressed  against  the  symphysis 
pubis,  and  an  abnormal  communication  is  eventually  established  between 
the  cervical  canal  and  the  bladder — cervico-vesical  fistula. 

If  the  patient  is  not  infected,  the  fistulous  tract  frequently  heals  with- 
out further  treatment.  In  other  cases,  however,  it  may  persist,  when  a 
subsequent  plastic  operation  becomes  necessary  for  its  cure. 

Occasionally,  the  posterior  wall  of  the  uterus  may  be  subjected  to  so 
much  pressure  against  the  promontory  of  the  sacrum  that  necrosis  results, 
and  a  connection  is  established  with  Douglas's  cul-de-sac.  If  infection 
occurs,  the  accident  is  usually  followed  by  septic  peritonitis.  Fortunately, 
recovery  usually  follows  without  further  complications,  inasmuch  as  a  local- 
ized peritonitis  leads  to  the  formation  of  adhesions  between  the  posterior 
w^all  of  the  uterus  and  the  pelvic  peritonseum,  thereby  doing  away  with 
the  possibility  of  a  general  peritoneal  infection.  It  should  be  remembered 
that  similar  lesions  may  occur  in  the  rare  cases  in  which  exostoses  or 
bony  spicules  protrude  from  the  walls  of  the  birth  canal,  as  in  pelvis 
spinosa. 
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CHAPTER   Xl^m 

PROLAPSE    OF    TTTE    UMBILICAL    COIiD—ASPnrXfA    KEONATORVM 
—SUDDEA-  DEATH  DURING  LABOUR 

Prolapse  of  the  TTmbilical  Cord. — It  is  customary  to  diHtin^uish  Ijetwfcn 
presvntalwn  ami  lirohpt^e  of  the  funis  or  umbilipal  canl.  In  the  former  the 
corrl  can  he  palpated  through  the.  intact  niembnuies,  while  in  the  hitter  a 
loop  of  it  protnidfg  through  the  cervix  into  the  vagina,  and  exreiitioniiUy 
emer/jcs  from  the  vulva. 

^miiflvij!/. — In  general  it  may  he  eatd  that  any  factor  whieh  interferes 
with  the  accurate  adaptation  of  the  presenting  part  to  the  lower  uterine 
Begmeut  predispoees  to  prolapse  ot  the  cord.  Aecordingly,  the  accident 
oeeiirs  most  commonly  in  transverse  and  foot,  and  less  often  in  frank 
breeph  preBentations.  On  the  other  hand,  it  is  rarely  observt^^  when  the 
child  presents  hy  tlic  head,  unless  aeeomniodation  is  interfered,  with  as  a 
result  of  a  contracted  pelvis,  excessive  development  of  the  foetus,  hydram- 
aiOiS,  or  abnormal  flaocidity  of  the  lower  uterine  segment.  For  this  rea-son 
it  is  niurh  more  common  in  muIti|Miroua  than  in  primiparous  women. 

SympUmis. — Prolapse  of  the  cord  is  without  appreciable  efTt-ct  upon  the 
course  of  labour  so  far  as  the  mother  is  concerned.  On  the  other  hand, 
it  is  one  of  the  most  frfqunnl  caii.ips  of  fietal  death,  compression  between 
the  pre84'nting  part  and  the  pelvic  wall  interfering  vvitli  the  eii-culation 
to  euc:li  an  extent  that  asphyxia  and  inevitable  death  often  follow  unless 
prompt  delivery  is  efTet-t^Ml.  The  danger  is  greater  in  vertex  than  in  other 
presentations,  for  the  reason  that  there  is  less  likelihood  that  the  cord 
will  escape  comprL-ssion  when  the  pelvic  canal  is  fdled  out  by  the  hard, 
rounded  head  than  by  the  softer  and  more  irregularly  shaped  part  in  other 
presentations. 

DiaffTifiitis. — Presenlation  of  the  funis  is  diagnosed  when  on  palpation  a 
soft,  pulsating  cord-liki*  body  can  be  felt  through  the  membranes.  In  many 
instances,  however,  its  recognition  is  only  possible  when  the  cord  is  in  direct 
contact  with  the  presenting  part. 

Prolapse  of  the  cord,  on  the  other  hand,  is  readily  recognised,  since 
on  vaginal  examination  the  fingere  come  directly  in  contact  with  a  loop, 
while  exceptionally  the  stnicture  may  protnide  from  the  vnlva.  Mistakes 
are  hardly  possible  if  the  foetus  is  alive,  as  distinct  pulsations  are  felt, 
although  in  their  absence  the  condition  is  sometimes  overlooked  on  super- 
ficial examination. 

The  possibility  of  prolapse  of  the  cord  should  be  particularly  home  in 
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mind  in  nmltiparoiis  women  in  whom  the  membranes  rupture  while  the 
head  is  still  freely  movBl>Ie  alHive  the  8U|i(-riar  strait.  In  such  cases  the 
sudden  L-eswliuu  of  the  fu>tjil  hi-atl-beat  rendei-s  the  dia^osis  almost  cer- 
tain, even  without  vfi>cinal  exnminatiun. 

Treatment. — Tlie  Irealment  to  be  pursued  in  any  given  case  depends 
mainly  upon  Lhu  degree  to  wliich  the  cervix  is  dilated,  and  to  a  lesser  ex- 
tent upon  the  presentation.  So  lon^  as  the  membranes  remain  intact  there 
is  no  imnirdiate  tlanfier  of  comin-cssion,  and  for  this  reason  every  precaution 
shouhl  he  taken  to  avoid  their  premature  rupture,  rajrinal  examinations 
beiu^  niade  witli  the  utmost  gentleneM.  At  the  same  time  the  obstt'tri- 
ctan  siiould  liold  himself  in  i-cadiness  to  effect  deliver)-  as  soon  as  the 
eer\-ix  is  sufficiently  dilated. 

If  the  membranes  havi'  alre-ady  ruptured,  provided  dilatation  is  eom- 
pU'tu  and  the  t-hihl  pnfKcntK  by  the  head,  its  life  can  often  be  saved  by 
prifinpl  (k'livery,  whltli  can  usually  be  ctfucted  more  rapidly  by  version 
than  by  forceps,  unlcfw  the  head  is  already  deep  down  in  the  pelvic  canal. 
In  br<*4'fh  pr(?8pnlntion8,  a  foot  shoiiM  (h'  brought  down  and  followe*!  imme- 
diately by  fxlrac-tiou.     In  trimsveree  preseulalious  version  is  indicated. 

On  the  other  hand,  when  the  cervix  is  only  partially  dilated,  the  chances 
nf  a  favourable  outcome  for  the  child  fin*  miirlit^lly  diriiinifih(*<l.  If  the 
[lead  iri  not  <h'cply  I'lij^a/tnl  the  pjdiftit  .-should  \tv  pbu;***!  in  the  knetv-cliest 
position,  the  entire  liiind  ititi-oduced  into  the  vagina,  and  an  attempt  nioile 
to  push  the  cord  up  into  the  uterus  and,  if  possible,  to  carry  it  over 
some  projecting  portion  of  the  child's  body.  Tf  the  cord  remains  in  the 
uterus  the  patient  shimld  ha  madi;  to  lie  upon  the  side  towards  which  the 
child's  back  is  directed  in  the  hope  of  avoiding  compression. 

In  the  majority  of  cases,  however,  the  prolapse  recurs  ajjain  as  soon  as 
the  hand  is  removed.  Under  such  rirruniKtanccs  an  imjirovised  repositor 
will  sornrliinos  serve  us  in  good  sIimiI,  although  the  results  attending  Uie 
use  of  such  devices  are  often  unsntisfnctory.  A  piece  of  bobbin  is  finnly 
attachfd  to  the  free  end  of  a  sterile  bidigie  or  catheter  in  snch  a  manner 
as  to  leave  a  loop  ses'eral  inch™  long.  This  is  then  paascil  around  the  pro- 
lapsed cord  and  slipped  over  the  lip  of  the  bougie.  By  this  iiu-ans  the  cord 
can  readily  be  carried  up  into  the  uterus,  after  which  it  may  be  freed  from 
the  rppositor  by  bringing  the  hntp  in  c^intact  with  a  jiortion  of  the  child 
and  nuiking  tnicliou  upon  it  so  as  to  cauHe  it  to  slip  oIT  from  the  tip  of  the 
bougie.  In  the  great  majority  of  cases  the  condition  recurs  as  soon  as  the 
L  repositor  is  remove*!;  to  insure  against  any  risk  of  such  an  accident,  the 

^^^         bougie  may  l)c  left  in  the  uterus. 

^^P  Occasionally  the  tendency  to  prolapse  may  be  overcome  by  placing  the 

^^^        patient  in  the  kneo-chest  position  until  engagement  of  the  presenting  part 
I  (H'curs,  when  the  cord  cannot  get  past  it.     In  nu>st  east's,  however,  these 

I  manipuvres  prove  inrlTci'tual.  ami  the  deatli  of  the  child  Ix-eomee  almost 

I  inevitable  in  vertex,  and  only  somewhat  less  so  in  breech  and  transverse 

I  presentations. 

I  Tn  exceptional  cas**,  if  the  rlnld  is  in  good  condition,  excellent  results 

I  may  be  obtained  by  manual  dilatation  of  the  cervix,  followed  by  prompt 

I  version  and  extraction.    On  the  other  hand^  if  the  pulsations  in  the  oord 
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are  weak  or  have  ceased  altogcth<?r,  such  a  procedarc  should  never  be  adopt- 
ed, inasmuch  as  the  child  lia^  either  already  perished  or  will  die  hefore  de- 
livery can  be  plTccfi^d.  If,  howuvrr,  the  cL-rvix  is  fully  dikted,  such  limi- 
tatious  do  not  hold  j^ood,  as  occamonally  a  cliild  that  is  apparently  hopelcHsly 
lost  moy  be  rescued. 

A&phyxia. — Nnmially,  (he  ffptim  while  it  rfimaing  in  the  uterus  is  in  a 
condJliou  of  apnii-a.  beiug  witisfaclurily  supplied  with  oxygen  by  irteane  of 
the  placental  circulation.  As  soon  as  delivery  occurs,  owing  to  the  sepa- 
ration of  the  placenta  or  to  a  great  diminntion  in  its  area  of  atlaclimcat, 
this  source  of  oxygen  is  entirely  cut  olT,  or  so  greatly  i-educed  that  the 
uecesaity  for  active  respiration  arises.  Generally  jipr-aking,  imperfect  oxy- 
genation should  be  consiilercd  as  the  primary  factor  in  the  cslablishment 
of  this  fimction,  although  nunienina  accessory  causes  come  into  play  during 
the  aet  of  delivery  and  just  after  birth. 

Exceptionally,  as  the  result  of  tbe  death  of  the  mother.  ctHnpression  of 
the  prolapsed  cord,  premature  sepamtinu  nf  the  placenta,  or  much  less 
commonly  of  tetanic  contraction  of  the  uterus,  the  normal  supply  of  prop- 
erly aerated  blood  tliit»ugh  the  umhilienl  vessels  may  ho  rut  ofT  or  interfered 
with  while  the  child  is  still  within  the  uterus.  Occasionally,  a  similar 
conililion  may  he  brought  about  by  coinpretwion  against  the  symphysis  of 
a  cord  which  is  wrapped  around  Ihe  nt'ck  of  the  child,  while  now  and  again 
asphyxia  and  even  death  may  result  when  the  head  is  on  the  perina^um, 
owing  to  excessive  rotriiction  of  the  active  segment  of  the  uterus,  with  a 
consequent  diminution  in  the  area  of  placental  altachment. 

.\a  a  result  c)f  the  uetitm  of  any  of  lln-sc  faelin-s.  the  chiM  may  take  its 
first  breath  while  still  in  the  uterus  or  in  the  lower  portion  of  the  birth  canal. 
Tn  the  fonner  eaw  it  draws  a  certflin  quantity  of  aniniolic  fluid  into  ita 
Itmgs,  unlcHS  sueh  an  evmitimlity  is  rendered  impossible  by  the  fact  that  Ihe 
nujuth  and  nose  arc  closely  applied  to  the  uterine  wall  or  arc  covered  by 
the  foetal  membranes,  fliien  ri'spiration  birgins  while  the  head  is  in  the 
vagina,  a  pertain  amount  of  mucus  is  liable  to  ht*  aspirated.  In  either  event 
the  needled  oxygen  is  not  obtnined,  and  the  resulting  air  hunger  leads  to 
increased  respiratory  cfForts.  wbieb  are  nevertheless  of  no  avail.  ("JraduaUy 
the  aeeuunilation  of  carbon  di4)Xtde  and  other  excrementitious  materials  in 
the  foetal  organism  leads  to  such  a  pronounced  decrease  in  the  irritability  of 
the  UK'duIlji,  flint  pvontually  the  attempts  at  respiration  cease,  the  inten-als 
between  the  pulsations  of  the  heart  bef4»me  longer  and  longer,  an<l  the 
child  dies  frorii  asphyxia. 

Again,  pressure  exerted  upon  the  brain  in  ditTieult  labours  and  operative 
prfM'rdures  mny  lead  to  vagus  irritation  and  consequent  slowing  of  the  heart- 
As  a  result  of  the  iuterferenee  with  tbe  ftetal  circulation,  the  blood  beeomea 
^Kwrer  in  oxygen  nud  richer  in  exereuientitinus  materia) ;  this  goes  on  until 
at  la^t  tlie  irritability  of  the  medulla  becomes  so  lowen^d  that  the  nsual 
stirrmli  fail  to  will  forth  the  first  rcspimtory  movement  and  asphvxia  results. 

The  most  frequent  eanses  of  cerebral  compression  are  attempts  on  the 
part  of  the  uterus  to  force  the  head  throuirh  a  contracted  superior  strait. 
excessive  pressure  exerted  by  tlie  blades  of  (he  forceps,  and  intra-cranial 
haimorrhage.    When  limited  to  the  cerebral  hemispheres,  a  very  consider- 
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able  t'lTiision  ofblood  miiy  occur  without  exerting  a  deleterious  effect  upon 
the  ftetiis;  hut.  if  the  base  of  the  brain  is  iiupHealed  a  iiiueh  hiuuIUt  auiount 
may  ^ve  rise  to  sorioue  disturbances. 

Diagnosis. — The  importance  of  watching  for  manifeiitations  pointing; 
to  thivateaeil  inlru-uleriue  asphyxia  cannot  be  overestimated,  iuaiiuiuch 
their  recuguition  frequently  atfords  the  indication  for  operative  delivery, 
without  which  the  life  of  the  child  is  inevitably  lost. 

The  most  characteristic  symptom  is  afforde<l  by  changeit  in  the  fu>ta] 
pul«r-rate.  At  first,  aa  a  result  of  munieulary  compreaaiou  of  the  brain  or 
interfertnee  with  the  placental  circulation,  it  becomes  slower  with  each 
uterine  contraction,  but  regains  iU  normal  frequency  in  the  intervals  be- 
tween the  pnin?t.  An  the  condition  becomes  more  serioua  the  remi&iiona 
fail  to  occur,  and  the  puke  becomes  slower  and  slower  and  eventually  the 
heart  ccnfics  to  beat.  For  pracucal  purposes  it  is  well  to  assume  that  a 
piilne-raie  of  100  or  less  is  incompatible  with  prolonged  life  for  the  fiBtui^ 
and  under  sueli  cireumstauceB  mpid  delivery  is  indicated,  provided  it  can  be 
aceomplished  without  too  great  risk  for  the  mother.  Exceptionally,  the 
firvt  sign  of  asphyxia  is  a  marked  increase  in  the  frequency  of  tlie  foetal 
pulse,  which  may  vary  frum  IGO  to  200.  The  aeeeleration,  however,  is  only 
transient,  and,,  as  a  rule,  soon  gives  place  to  a  marked  slowing,  which  be- 
comes still  more  perceptible  as  the  fatal  termination  is  approached. 

In  vertex  presentations  another  eharaeteristic  sign  of  impending  as- 
phyxia is  tlie  escape  of  mecouiuni.  This  in  due  to  relaxation  of  the  sphinc- 
ter ani  muscle  induced  by  faulty  aeration  of  the  blood.  In  breech  presen- 
tations, (►f  coui-se,  this  symptom  is  without  si^^ficance,  and  is  to  he  r<^rd- 
ed  as  a  purely  meehanical  result  of  pressure  applied  to  the  abdomen  of  the 
fictus.  Accordingly,  whenever  the  amniotic  Hnid  in  a  vertex  presentation 
presents  a  yelltiwish-green  appearance  and  contains  ilakes  of  mec<iniura,  we 
may  conclude  that  the  child  is  in  danger,  and  that  the  only  hope  for  its 
safety  lies  in  prompt  delivery. 

Esj)ecially  in  ditHcnlt  breech  extractions,  when  delay  is  experienced  in 
delivering  the  head,  signs  of  asphyxia  may  appear  in  a  child  which  was  ap- 
parcntly  in  excellent  condition  before  the  operation.  Under  such  circum- 
stances the  finger  in  the  child's  mouth  can  readily  appreciate  tiie  fact  that 
vigorous  inspiratory  movempnts  are  being  made.  A  similar  phenomenon 
may  ocoasionally  be  obsen-cil  in  vertt-x  presentations,  whpn  the  head  is 
arrested  on  the  peh-ic  floor,  the  movementa  of  the  moutli  being  felt  or  aoen 
through  the  tliinneil-out  perinmiim. 

Very  exceptionally  the  child  may  not  only  make  inspiratory  efforts,  but 
actually  give  utterance  to  sounds  in  iilero — vatjUug  iiferinus.  For  the  pro- 
duction of  this  phenomenon  it  is  essential  that  air  gain  access  to  the  fcetus, 
its  entrance  into  the  uterus  sometimes  resnlting  from  the  introduction  of 
the  hand  or  instnimenta.  A  very  characteristic  example  of  this  phenome- 
non has  been  recorded  by  Gummert,  who  has  collated  most  of  tlic  recent 
literature  bearing  upon  the  subject. 

After  delivery,  the  asphyxiated  child  may  present  one  of  two  appear- 
aneee — asphyxia  paUuIn  or  asphjtxia  linda.  In  both  respiration  is  in  aliey- 
ancc  or  occurs  only  in  gasps,  wliile  the  heart  beats  slowly  and  feebly.    In 


the  former  the  surface  of  the  body  ia  pule  and  cold,  the  extremltieB  haug 
liiup,  and  the  child  fails  to  respond  to  the  usual  external  sttniuLi.  In  the 
latter,  on  the  other  hand,  it  prtiseritfl  a  congested  or  livid  appearance,  which 
is  usually  attributt'J  to  overdistitutitjn  of  th*;  right  heart  and  the  inferinr 
veua  eara.  This  form  of  asphyxia  is  usually  mure  amenable  tu  treatmeut 
than  the  pallid  variety. 

Prognosis. — Asphyxia  neonatorum  is  always  serioutf.  The  prognosis  is 
relatively  favourablii  when  the  eouditiou  is  due  tu  mt'cliaiiical  interfer- 
ence with  the  placental  circulation,  but  is  far  less  so  when  it  results  from 
injuries  to  the  brain,  such  as  intra-eranial  ha'morrhage,  fractures,  or  de- 
prut^iuns  of  the  skull. 

Treatment. — Normally,  the  child  should  make  jts  llret  inspiratory  move- 
ment a  few  moments  after  it  emerges  from  the  vulva.  If  this  does  not 
occur,  the  feet  being  grasped  by  the  fingers  of  one  hand  and  the  child  sus- 
pended with  its  head  downward,  its  body  should  b*;  slapped  vigorttusly  with 
the  other.  If  this  manreuvrc  does  not  prove  immediately  successful,  and 
particularly  if  attempts  at  respiration  are  associated  witli  a  gurgling  sound, 
a  finger  shnuld  be  paHsed  to  the.  back  of  the  pharynx  for  the  purpose  of 
removing  any  foreign  material  which  may  interfere  with  the  fret?  access  of 
air  to  the  laryngeal  opening.  Onlinarily,  if  the  child  is  not  deeply  asphyx- 
iated, these  measures  will  bring  about  the  desired  results;  but  if  they  fail. 
artificial  respiration  should  at  once  be  instituted,  the  child*8  thorax  being 
compressed  5  or  6  times  to  the  minute. 

In  some  instances,  however,  more  radical  measures  will  be  found  neces- 
sary. Tn  such  cases  the  enrtl  should  he  Hgated  and  cut  through,  and  the 
child  immersed  in  hot  and  cold  water  alternately,  with  only  its  head  pro- 
truding, and  rubbed  vigorously.  If  there  is  any  reason  to  Relieve  that  the 
bronchial  tubes  contain  mucus  nr  amniotic  fluid,  a  small,  soft-rubber  cathe- 
ter should  be  introduced  into  the  larynx  and  the  oHeiiding  material  removed 
by  sxietion  exerted  by  the  obstetrician,  or  by  the  employment  of  a  Ribe- 
mont-Desjwignes  insufflator. 

If  these  mcasurcfi  do  not  lead  to  the  establiahzuent  of  respiration,  tlie 
child  should  bo  wrapped  in  a  piece  of  blanket  or  flannel,  to  prevent  too 
rapid  cooling,  and  laid  upon  a  table  or  chair,  the  heail  being  allowed  to 
hang  over  the  edge.  The  tip  of  the  tongue  is  then  grasped  by  a  small 
pair  of  artery  forceps  and  drawn  forward  as  far  as  possible  and  then  allowed 
to  recede,  the  manccuvre  being  repeated  at  rr'gular  intervals  10  or  15  times 
to  the  minute.  After  the  first  few  tractions,  an  insptrntory  movement  usu- 
ally follows,  after  which  respiration  goes  on  regularly.  This  procedure. 
known  as  Laburde's  meUimi  of  resuscifation,  is  based  upon  the  principle  that 
trnctinn  upon  the  tongue  irritates  the  fibres  of  tlie  superior  larj'ngcal,  glosso- 
pharyngi'al  and  lingual  nerves,  which  in  turn  give  rise  to  a  reflex  stimu- 
lation of  the  phrenic  nerves  with  eoru'cquent  contraction  of  the  diaphragm 
and  the  intercostal  muscles.  Generally  speaking,  it  ia  the  most  effective 
measure  at  our  disposal,  and  the  prognosis  becomes  extremely  gloomy  if 
its  employment  is  not  attended  by  satisfacdory  results  within  a  few  minutes. 
Occasionally  its  efficiency  may  be  heightened  by  practising  it  with  the  child 
immcrBed  in  a  hot  bath. 
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Before,  however,  despairing  of  saving  the  chilcl*a  life,  recourse  maj  b« 
had  to  SchuUze*8  mtthod.     In  this  niaiKeuvrc,  as  shown  in  Figs.  621  tad 

(i*i3,  the  child  is  seized  by  both  hands  in  sncli 
a  manner  that  the  index  fingers  of  the  opera- 
^  ^H  tor  lie  under  its  axillic,  the  thumba  over  the 

^^^^P  I      ^H  thurax,  while  the  palmar  surfaces  of  the  re- 

^Hj^B  I     '  ^V  miiininj;  Hngers  are  applied  to  its  hm^V^  the 

^H^H  j      ^^v  lieiui  at  the  tmine  time  hein;;  fixe^I  by  the  halU 

^P^V  '    ^^r  of  tlio  tliumbs.    The  obstetrician  i-tamhi  with 

W^^g       ^m  hifl  [e^s  apart  and  at  first  allows  the  foetus  to 

^^^M    ^m  hnnp  down  between  tliem,  he  then  slowly  car- 

f  ^    S  ^H  rii'ft  tlie  chihl  over  his  head  in  fiucli  a  manner 

g     ^B  that  the  lege  fall  towards  its  face,  so  that  the 

"    ^      ^B  hndy  becomes  sharply  (lexwl,  after  which  he 

"^1  A     ^B  briitg>i  it  hack  to  ii-H  nrif;inal  position.     The 

I  V      j\^M  tuan^eiivre  is  rrprated  4  or  5  times  a  minute. 

\jf     J   fl^v  Tl»e  raiioitaU  of  the  method  is  readily  appre- 

ciated: the  thorax  is  marlcetlly  compreftaed 
when  th(»  chihl  is  elevated  and  ex|>amltMl  when 
it  is  lowered,  the  two  jK»sitions  fnvouring  cx- 
piratinn  and  inspiration  respectively. 

Some  idt'tt  of  its  eflTicieucy  may  be  gained 
by  the  fact  that,  when  it  ia  practised  upon  a 
dead  child,  air  can  be  distinctly  heard  to  enter 
ami  have  the  lungs  with  each  movement.  The 
proeetlure,  liowever,  is  not  without  peculiar 
diRflrlvantapres.  In  the  first  place,  its  employ- 
ment sometimes  gives  rise  to  fracture  of  the 
clavicles  or  ril»s,  and  iiccnsionally  to  rupture 
of  the  liver  or  other  serious  lesions  of  the  in- 
ternal organs.  Moreover,  in  view  of  the  no 
urnall  degrue  of  violenrn  aj^suciated  with  its 
iif^e,  the  manoeuvre  ia  contra-indicated  in  those 
(ISC';  in  which  the  clavicle  or  humerus  h&re 
hron  frartured  during  a  diflicult  extraction, 
inasmuch  as  the  free  ends  of  the  hones  are 
liable  to  eausc  serious  injury  tn  the  soft  parts. 
Tlynl,  in  1S74,  suggested  a  convenient  sub- 
stitute for  SchuUze's  method.  He  recom- 
Vig.  022.  Tticnded  that  the  back  of  the  child  be  allowed 
to  rest  upon  the  palmar  surface  of  both  bands, 
the  idnar  margins  being  almost  in  apposition, 
while  the  thund)  uf  one  hand  is  applied  over 
tl»e  sternum  and  the  other  over  the  thighs. 
By  approximating  the  radial  margins  of  the 
hands,  the  operator  can  then  bring  the  child's 

7i<w.«si.«M.-Rrii.i.T«Ni  MKTuaD  ^'^^'^  a"'^  ^<^^^  cloBcly  together,  thereby  cnra- 
or  BMrMixATioic.  pressing  the  thorax  and  causing  expiration. 
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while  a  movenieut  in  the  oppesile  direction  brings  about  extreme  expansion 
and  favours  inspiration. 

In  obstinate  caaes,  beneficial  results  sometimea  follow  the  hypodermic 
injection  of  a  few  drops  of  whisky  or  ether. 

When  the  asphyxia  is  the  result  of  a  depressed  fratture  of  the  «kull  it 
may  bfi  permiRsible  to  make  n  Kniall  jxTforntinn  tliroii^^h  which  the  blade 
of  a  pair  of  Hcia»r>r8  or  some  othpr  snitaldo  instrumfiit  is  introduced,  and 
an  clfort  made  to  replace  the  depressed  purliuu  and  thus  remove  the 
source  of  compression.  Such  an  operation,  however,  should  be  attemptc<l 
only  wbRn  other  procedures  have  failpd,  and  provided  that  the  heart  still 
coulinues  to  beat  strongly,  tlioujjh  aU)wly. 

Efforts  at  resuscitation  should  be  persevered  iu  as  long  as  the  heart- 
continues  to  beat,  one  method  after  another  beinp  ^iven  a  trial.  The  ncccs- 
sity  for  persistence  is  shown,  by  the  fart  that  successful  results  are  not 
unusutii!  aftfr  trials  kitting  ftir  lliirtv  In  sixty  miaulea,  or  even  longer. 

Sudden  Death  during  or  shortly  after  Laboni. — Ordinarily,  death  occur- 
ring during  labour,  or  in  tRc  first  few  hours  immediately  f«llowin«r  it,  is 
t]ie  result  of  some  one  of  the  abnornialities  (o  which  allusinn  lias  already 
been  made,  partic-uhirly  acute  rt'denia  of  the  luu^  or  apoplexy  eoniplifniiug 
eclampsia,  or  acute  ana'mia  the  result  of  post-partum  ha'moiThagc,  placenta 
pnevia.  prrmatui-c  sejiararian  of  tbe  noruially  iniplantwl  placenta,  or  rup- 
ture of  the  gcuital  caual. 

In  rare  instances,  incomplete  rupture  of  the  uterus  is  unattended  by 
symjjtotns  at  the  time  of  its  occurrence,  the  blood  slowly  nccuniulflting  be- 
tween the  folds  of  the  broad  li^ment  with  a  gradual  development  of  synip- 
toms  of  sIiDck.  A  subjicriloneal  hiumatoiiia  formed  in  lliis  way  is  liable  to 
rupture  into  the  peritoneal  cavKv  at  any  time  within  the  first  forty-eijjht 
hours  after  (Icllverv  and  h-ni]  to  su<hlcii  death. 

Murcover,  a  woman  iu  labour,  or  during  the  jnierperium,  may  die  sud- 
denly from  the  effects  of  any  condition  whicli  would  give  rise  to  a  similar 
outcome  uiidiT  other  circiimstancee.  Thus,  cases  have  been  reported  in 
whieh  the  fatal  termination  was  due  to  rupture  of  an  aortic  or  eardtac 
aneurysm,  hiemorrhage  from  a  gastric  ulcer,  or  other  accidents.  Van  dcr 
Velde  has  reported  a  case  of  a  fatal  rctro-peritoneni  hirmorrhnge  compli- 
cating an  acute  pancreatitis,  wliile  No<lo  and  Tlines  observed  sudden  death 
during  labour  following  the  rupture  of  an  aneurysm  of  the  splenic  artery. 

In  the  chapter  dealing  with  the  Patliology  of  J'regnancy  reference  was 
made  to  the  consequences  of  labour  in  women  suffering  from  \-alvular  lesions 
of  the  heart,  piirticularly  stenofjjjt  of  the  mitral  nrifiee.  Tri-ws  frecpiently, 
sudden  death  may  be  due  to  fatly  degeneration  or  to  changes  in  the  myo- 
cardium. Such  accidents  are  to  be  particularly  dreaded  in  eldcrlj-  and 
corpulent  women. 

Shock. — Formerly  it  waa  customary  to  attribute  a  certain  number  of 
deaths  following  Inbour  to  shock,  whtc-h  was  snpposed  to  occur  in  ecrtnin 
individuals  after  pi-olonged  and  very  painful  labours,  the  incidental  loss 
of  rest,  imperfect  nutrition,  and  mental  excitement  being  looked  upon  as 
predisposing  causes.  In  the  present  state  of  our  knowledge,  however,  this 
explanation  is  hardly  permissible,  since  in  the  majority  of  snch  cases  a 
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carefully  performed  autopsy  will  reveal  the  existence  of  some  condition 
Bulliciuntly  BL-rinus  to  accoimt  for  the  unfaTouraI)k>  outcome,  the  most  l-oio- 
moii  being  h^eniorrhago  following  iiomc  severe  iujury  to  the  genitAl  tract. 

Syncope, — Faiutuess  is  not  an  uncommon  result  of  exhaustion  folloiriug 
prolouged  labour,  and  in  nouroiwithic  individuals  may  occur  even  after  an 
easy  and  rapid  delivery.  In  rare  instjuw-es  it  may  be  due  to  cerebral  anifmia 
rcKtilting  from  lack  of  bluud  in  the  nervouu  centres  following  the  sudden 
diminution  in  the  intra-abdominal  pressure  incident  to  the  rapid  decrease 
in  the  size  of  the  uterus. 

The  faintnetut  usually  pa^igea  olT  rapidly  and  does  not  lead  to  untowanl 
rtJHiiUs.  On  the  other  hand,  it  occasionally  givea  couso  for  scriouB  alarm, 
the  pulse  becoming  weaker  and  more  rapid  and  the  patient  remaining  in  a 
condition  of  profound  proHtration.  I  hnve  never  Reen  a  death  from  ihiA 
cause,  hut  ran  recall  one  patient  who  canted  me  the  greatest  possible 
anxiety,  and  nlio  was  in  ijuniiuent  danger  for  more  than  twelve  houre. 

Haig  Ferguson  reports  3  cases  of  serious  exhaustion  following  labonr 
in  which  he  wan  inclinod  to  attribute  the  condition  to  reflex  irritation  re- 
sult iiij;  from  pressure  upon  the  ovaries  Incident  to  the  improper  empluy- 
ment  of  L'rede's  method  of  expressing  the  piacenta,  the  organ  being  grasj 
laterally  instead  of  anten>-posteriorly. 

Profound  Mental  Depression. — In  rare  instances  the  only  apparent  ex- 
planation for  death,  or  fur  ii  profound  collapse  M-hich  eventuate*  in  recov- 
ery, is  to  bo  found  in  the  mental  condition  of  the  patient,  since  tlie  most 
careful  examination,  both  at  the  bedside  and  at  autopsy,  may  fail  to  rev< 
the  slighle^it  abnormality. 

I  recall  a  case  in  my  own  practice  which  apparently  belongs  in  this 
category.  The  patient,  who  was  unhappily  marrieil,  had  already  passed] 
through  two  very  dilficult  labours.  When  i  saw  her,  in  the  latter  parvl 
of  Ihc  first  stage  of  her  third  labour,  she  was  about  the  room.  Just  be- 
fore going  to  beil  at  the  beginning  of  (he  second  stage  she  ««kcd  the 
nurse  and  mywlf  to  wit-neina  her  will,  as  she  said  she  felt  sure  she  would 
not  recover.  The  labour  was  rapid  and  uneventful,  the  placenta  coming 
away  spnntaneously,  and  everything  appearing  to  be  most  satisfactory.  On 
approaching  the  bed  to  take  leave  of  the  jiatient  half  an  hour  later,  T  wa»l 
struck  wi^h  her  liaggard  appearance.  Fearing  the  possibility  of  1ui>mor- 
rhagi',  I  at  once  applied  my  hand  over  the  uterus  and  found  it  tightly  cou- 
tnietetl,  while  the  pulse  was  of  excellent  quality.  Without  any  apparent 
rfljwi)n,  and  in  spite  of  energetic  stimulation  and  the  subcutaneous  adminia- 
tnilion  of  aall  solution,  the  patient  grew  slowly  worse,  the  pulse  becoming 
rnpiil  and  weak,  the  eyes  sinking  back  in  their  sockets,  and  the  face  assuming 
a  drawn  and  Hijipncratic  expression. 

Tlie  most  careful  examination  failed  to  reveal  the  slightest  cause  for 
the  condition.  The  hand  Introduced  into  the  utenis  could  find  no  trace 
of  nipturi*.  Kight  hours  after  delivery  I  requested  a  colleague  to  see  her 
in  connultfttion.  but  he  also  was  unable  to  offer  any  explanation.  It  then 
occurred  to  me  that  the  condition  might  possibly  be  the  result  of  her  mor- 
bid forebodings,  and  acting  upon  this  supposition  T  administered  a  large 
dose  of  morphine  hypodermically,  which  was  promptly  followed  by  sound 
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aleep,  a  marked  improvement  in  the  character  of  the  pulse,  and  a  rapid 
change  for  the  better  in  the  genera!  appearance.  Upon  awaking  a  few 
houni  later,  the  palicul  felt  rc'ry  cunifurtablc  and  made  an  uninterrupted 
recoYcry. 

Pulmonary  Embolism. — This  accident,  usually  noted  only  later  in  the 
pueqicrium,  hut  cM-casionally  occurring  aliortly  aftt'r  labour,  is  due  to  Ihe 
dctaclinicnt  of  a  siiiati  particle  uf  thrombus  situatLMJ  in  jl  uterine  or  pelvic 
vein  or  elsewhere,  which  is  carried  to  the  rijfht  side  of  the  heart  and  leads 
to  more  or  leas  coniplpte  occlusion  of  the  pulmonarj*  artery.  Under  such 
circumstances  tht.'  patient  complains  of  intense  and  sudden  prw-nrdial  pain, 
becomes  Vivid  in  appearance,  and  prc&cnts  symptoms  of  profound  d^spmea 
and  eventually  of  air  hunger.  These  emholisms,  however,  are  not  always 
fatal,  a  antall  proportion  of  the  patients  recovering. 

The  treatment  is  purely  palliative.  The  woman  should  be  placed  in  the 
reeumhcnt  position,  stimulants  by  the  mouth  and  salt  solution  subcutane- 
ously  sliciiild  he  aihniniHtered.  Inhalations  of  oxygen,  if  obtainabtcj  are 
also  indicated. 

Kntrance  uf  Air  into  ihe  Uterine  Sinuses. — Certain  cases  of  death  follow- 
ing intra-uterine  manipulations  in  women  suffering  from  placenta  pncvia 
or  rupture  of  the  uterus,  are  attributed  hy  many  authorities  to  the  entrance 
of  air  into  the  uterine  sinuses,  wheucc  it  is  carried  to  the  heart.  The 
exact  cause  of  death  is  not  understood,  some  holding  that  the  air  bubbles 
entrr  the  romnary  arteries,  and  others  that  tlie  right  li<«rt,  hping  unable 
to  rid  itself  of  theui.  bt-comt's  paralyzed  as  a  result  of  its  fruitless  efforts. 

The  symptoms  are  analogous  to  those  following  pulmonary  emboliem. 
Cases  of  this  character  have  been  reported  by  Olshausen,  Ijesse,  Perkins, 
l?ogrr,  and  others. 

That  such  a  condition  occasionally  occurs  is  ek-ar  from  the  fact  that 
several  cases  have  been  reported  in  which  sudden  death  followed  the  injec- 
tion of  air  into  the  pregnant  uterus  for  the  purpose  of  producing  abortion. 
On  the  other  hand,  it  ia  probable  that  its  frequency  has  been  much  over- 
estimntrd,  anH  that  not  a  few  of  the  cases  which  have  come  to  autopsy,  and 
whirh  were  supposed  to  demonstrate  such  a  possibility,  are  open  to  another 
and  far  more  reasonabl<?  explanation.  Thus,  G.  W.  Dobbin,  in  my  clinic, 
wasal)le  to  demonstrate  the  presence  of  Bacillus  aerogenes  capsulatus  in  the 
tissues  from  one  of  Perkinses  cases,  in  which  the  presence  of  air  bubbles 
in  tlie  blood-vessels  had  been  regarded  as  satisfactory  evidence?  as  to  the 
cause  of  death.  Wendeler  had  a  similar  experience,  and  it  would  there- 
fore seem  permissible  tn  regard  with  scepticism  all  casrs  of  supposed  air 
embolimn  in  which  death  did  not  occur  almost  instantaneouflly,  or  in  which 
careful  bacteriological  Investigation  demonstrated  the  presence  of  gas 
bacilli. 

Pn-ti-martem  Dflivery. — Tn  the  literature,  which  has  been  carefully 
searched  by  Aveling  and  Reimaim.  a  number  of  cases  are  recorded  in 
whirh  spontaneous  birth  of  the  child  took  place  some  hours  or  days  after 
the  death  of  the  nmther.  Moreover,  delivery  sometimes  occurs  after  burial, 
and  when  the  body  has  heon  exhumed  for  some  reason  two  individuals 
instead  of  one  have  been  found  in  the  coffin.    These  are  instances  of  the 


90-caIled  "coffin  birth."  The  phenomenon  is  usually  obnerred  in  multip- 
arous  women  in  wliom  the  vaginal  outlet  is  markedly  rcla3C[?<I,  and  is  sup- 
posed to  be  due  to  a  marked  increase  in  the  intra-abdominal  pressure  pro> 
duced  by  putrefactive  changes,  though  certain  authonties  arc  inclined  to 
attribute  isolated  eases  to  rigor  mortis  of  the  uterine  musculature. 
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PATHOLOGY  OF  THE  PUERPERIUM 
CHATTEK   Xhl\ 

PUERPERAL  INFECTION 

Under  the  peneral  hemling;  of  '*  puerperal  infection  "  are  now  includes 
all  the  various  niorhid  comiitiona  which  reault  from  the  entrance,  during 
labour  or  the  putTperium,  of  infective  micro-orgaQisms  into  the  female 
gL*nt.*rative  tract.  The  older  terni,  "  puerperal  fever,"  is  at  once  too  vague 
and  misleading,  and  for  many  reasone  shouhl  he  dtwarded.  Tn  the  first 
place,  it  fliiggestfl  tlit-  old  id^a  af  the  essentiality  of  the  affection  so  strongly 
urged  in  this  country  by  the  late  l-'ordyce  barker,  and  takes  no  account  of 
the  various  etiological  fat-tors  whith  may  be  concerned.  Moreover,  it 
emphaaizes  the  febrile  phcnonitina  of  the  aiTi't-tion,  instead  of  laying  stresa 
upun  its  infectious  nature  and  the  consequent  responsibility  of  the  obstetri- 
cian and  his  assistants.  Again,  "puerperal  septicieraia"  and  "puerperal 
sepsis,''  wliich  are  often  u.ted  as  synonymous  tenns,  are  hardly  less  satis- 
faetnry,  inasmuch  as  in  many  instances  the  infection  results  in  perfectly 
loealizcil  inflammatory  processes,  to  which  such  terras  cannot  be  applied 
without  violating  the  esljiblished  rules  of  diction. 

It  is  probable  that  puerperal  infection  has  occurred  almost  as  long  as 
children  liavc  been  bom,  and  passages  in  the  works  of  Hippocrates,  Galen, 
Avicenna.  and  many  nf  the  old  writers,  clearly  have  reference  to  it.  As 
early  as  H>76,  Willis  wrote  on  the  subject  of  fehris  puerperamm,  but  the 
English  term  "  puerjieral  fever  "  probably  was  first  employed  by  Strother 
in  1718. 

Thi'  ancients  regarded  the  affection  as  the  result  of  retention  of  the 
loidiia,  and  for  centuries  this  explanation  was  universally  accepted.  In 
the  early  part  of  the  seventeenth  century  Plater  showed  that  it  was  essen- 
tially a  metritis,  and  was  followed  in  the  next  century  by  Puzos  with  his 
milk  metastasis  tlieory.  From  the  time  of  Plater,  until  Rcmmelweisa  proved 
its  identity  with  wound  infet-tion,  and  Lister  demonstrated  the  value  of 
antiseptic  methcjds,  all  sorts  of  theories  were  suggested  concerning  its  origin 
and  njiliirp,  which  are  comprehensively  dealt  with  in  the  monographs  of 
Eiscnmiinu  and  Silherschmidt. 

Orrjdfnstns  (^aiming  Puerperal  fvfertion. — In  L817,  Semmelweiss,  then 
an  assistant  in  the  Vifnna  lyjing-Ln  Hospital,  began  a  eareful  inquiry  into 
thi?  causes  of  the  frightful  mortality  attending  labour  in  that  institution, 
as  compared  with  the  small  number  of  women  succumbing  to  puerperal 
infection  when  delivered  in  their  own  homes.    As  a  result  of  his  obserra- 
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tions,  he  concluded  that  the  morltid  process  wis  essentially  a  wound  infee-l 
tion,  aiid  was  due  to  the  inlroiluittiou  i^f  sepLic  material  by  the  examiniiig 
(ingttr.  Acting  upon  this  idea  he  issued  stringent  orders  that  the  pbysicmiBi, 
students,  and  niidwivcB  should  disinfect  tlieir  hands  with  chlorine  water  be- 
fore examining  parturient  women.  In  spite  of  almost  immediate  surpris- 
ing results — the  mortality  falling  from  over  10  to  about  1  per  cent — his 
work  waa  scoffed  at  by  many  of  tlic  most  prominent  men  of  his  time,  and 
hia  discovery  remained  unappreciated  until  the  inriuence  of  LUter's  teach- 
ings and  the  development  uf  hacieriolog)'  had  brought  about  a  revolution 
in  tlic  tn-atmeut  of  wounds. 

Amung  the  principal  organisms  which  have  been  proved  to  be  causes  of 
puerperal  infection  are  the  following: 

(a)  Sirephc'KCUif- — The  Streptococcus  pyogenes  is  the  most  frequent 
cause  of  llie  epidemic  and  fatal  fomts  of  puerperal  infection.  As  early 
as  ItJO-'i  tliii.  organism  was  observed  in  tlie  tissues  of  women  who  had  died 
during  the  ptiei-periumj  by  Mtiyrhofer,  whose  findings  were  confirmed  by 
Coze  and  Feltz,  Recklinghausen,  Waldeyur,  Ivlebs,  Orth,  Heiherg,  and  Lan- 
dau. Pasteur,  in  1880,  however,  was  the  first  to  cultivate  streptococci  from 
cases  of  puerperal  infection,  and  he  called  them  "  ehap^lets  en  grains.'*  lie 
was  assisted  in  this  work  by  Dol^ris,  whrj  carried  it  still  further,  and  showed 
that  the  streptococcus  was  genendly  the  infectious  agent,  but  that  staphy- 
lococci, and  occasionally  bacilli,  were  sometimes  responsible  for  the  infec- 
tion. These  researchc!*  were  soon  confirmed  by  Lonier,  Bumm,  Diiderlein, 
Winter,  Widnl.  ami  by  all  subsequent  observers. 

(6)  iSiiiphnhcocctiS. — Further  investigation  gradually  demonstrated  the 
fact  that  the  streptococcus  is  not  necessarily  the  only  organism  which  may 
be  concerned,  but  that  most  of  the  jjus  producera,  which  give  ri-w  to 
wound  infection  in  other  imrts  of  the  budy,  may  likewise  at  times  bo  the 
exciting  factors. 

Brieger,  in  1888,  reported  Uulopsies  upon  7  women  who  had  died  after 
a  febrile  puerperium,  in  5  of  which  ho  demongtrateil  Stai)liylocoecU8  aureus. 
Doii^Tis,  in  his  thesis  of  1880,  slated  that  lie  had  been  able  in  similar 
cases  to  cultivate  in  pure  culture  cocci  arranged  in  groups  or  bunches, 
but  it  was  not  until  1894  that  he  stated  definitely  that  they  were  staphy- 
lococci. 

The  statement  made  by  Felding  and  Haegler  that  staphylococci  usually 
give  rise  to  mild  forms  of  infection,  has  not  been  borne  out  by  the  observa- 
tions of  other  investigators.  Occasionally  mixed  infections*  with  staphy- 
lococcus and  streptococcus  are  observed,  as  reported  by  Diiderlein  and  Bar 
and  Tissier.  Tt  appears  that  Staph yloxoceus  aureus  is  the  variety  observed 
in  puerperal  infection,  the  albua  and  citreus  playing  little  or  no  part  in  its 
production. 

(c)  Qonoccccus. — .\lthough  clinicians  had  long  suspected  that  gonor- 
rh(pa  not  infrequently  plays  a  part  in  the  production  of  puerperal  infec- 
tion, K^nig  was  the  (irst  In  adduce  bartpriologicnl  proof  of  it«  action.  Tn 
1893  he  reported  9  cases  of  mild  infection,  in  all  of  which  he  was  able  to 
oStain  purarulturesof  gonococcj  from  the  uterine  lochia.  In  a  more  recent 
communication  he  states  that  he  was  able  to  cultivate  the  same  organism 
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from  the  discharges  of  50  out  of  179  patienU  presenting  febrile  puerperia, 
thus:-huwiag  thai  it  plays  aa  iniportani  part  in  the  production  of  puerperal 
disease.  None  of  these  ca«eg  ended  fatally,  most  of  the  patients  recovering 
apontaneously- 

LeupolU  has  reported  similar  cases,  and  ilaslowsky  ami  Neiimaiin  state 
that  they  were  able  to  demonstrate  the  gonocoeeiis  in  tlie  tissues  of  cases 
of  endnmetritis  decidwa?.  As  a  rule,  gonorrlia'al  infection  in  the  puer- 
pcriuni  pursues  a  favourable  course,  but  occasionallv  fatal  septicajmift  may 
result,  as  in  one  of  my  cases  reported  by  Harris  and  Dahney, 

(d)  ISdciiim  Colt  CpmmunU. — In  the  writer's  article  (1893)  upon  puer- 
peral infection  from  a  bacteriological  jioiut  of  view,  it  m'hs  stated  ihat  von 
i-Vanque  had  cultivated  the  eohm  bacilhis  from  a  ciit>e  of  puerperal  infec- 
tion, and  the  belief  was  expressed  that  it  would  be  demoustratcd  more 
frequently  in  the  future.  Time  has  amply  verified  this  prediction,  and 
there  are  now  on  record  a  long  series  of  cases  due  to  this  organism.  A 
priori^  this  is  what  would  he  expected  when  one  takes  into  c*)nsi deration 
the  liroxiQiitjLof  the  genital  tract  to  tlie  rectum,  and  the  ease  witli  which 
contamination  can  occur  when  the  obstetrician  fails  to  observe  the  strictest 
asepsis. 

SuiJie  idea  of  the  euonuous  numbers  of  colon  barilli  pre-^cnt  in  the 
human  body  may  bo  gained  from  the  consideration  of  the  figures  of  several 
French  observers.  Tlius,  Vignal  states  that  1  decigramme  of  fieces  contains 
about  30,000,000,  and  Gilbert  and  Dorainici  estimate  tliat  from  1^,000.000,- 
000  to  15,000,000,000  are  daily  excreted.  It  is  therefore  evident  that  the 
examining  finger  can  hardly  avoid  contamination  with  these  organisms  if 
it  comes  in  contact  with  a  non-disinfei^ted  perimeum. 

Gebbard  demonstrated  their  prusent'e  in  7  cases  of  tynipania  uteri, 
either  alone  or  in  combination  with  ntlicr  organismp,  and  Galticr  elates 
that  it  is  the  organism  most  frequently  concerned  in  the  production  of  this 
condition. 

Not  uncommonly  it  is  associated  with  the  streptococcus,  as  in  cases 
reported  by  Marmorek,  Charpontier,  Rar  and  Tissier,  and  the  writer.  Some 
observers  have  thought  that  this  combimition  augments  the  virulence  of 
the  streptoeoccus  aud  gives  rise  to  very  intense  infections. 

{()  BaciUiis  Piphthtrice. — Until  very  recently  it  vas  believed  that  the 
diphtheritic  depnpils  upon  the  vagina  and  the  interior  of  the  puerperal 
utenis  were  due  to  the  streptococcus  alone,  and  were  iu  no  way  connected 
with  true  diplithoria.  That  this  is  not  always  the  case,  however,  has  been 
shown  by  the  recent  observations  of  Nisot,  Bumm,  the  writer,  and  otliers, 
who  reporlwl  instanees  tn  which  the  Klebs-Tioeffler  bacillus  was  cultivated 
from  the  diphtherilie  membrane  in  the  vagiua.  the  a|IVction_j'ielding 
p^onlpt^y  tp  ^1'^  "sn  f>f  thf  anti-diphthoritic  serum. 

if)  BaciUus  Aerogenes  Capsulatus  (Gas  Bacillus). — The  gas  haciUus  of 
"Welch  ii*  occasionally  concerned  iu  puerperal  infection.  In  1806  the  wTlter 
observed  an  instance  of  this  kind,  which  was  reported  by  Dobbin.  Briefly 
stated,  the  <'iiKe  was  as  follows:  An  outdoor  patient,  a  Bohemian  woman, 
with  a  generally  contracted  pelvis,  had  been  in  labour  for  some  three  to 
four  days  under  the  care  of  a  midwife.    When  she  came  into  our  hands 
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the  hea-l  of  a  maceratod  child  was  found  firmly  engaged  in  the  snjK'riori 
Btrait,  the  uterus  bein^  in  a  state  of  tetanic  contraction.     A  ftptid,  tUrk-j 
coloured  discharge,  wliich  contained  many  ga*  bubhk'S,  was  escapiii^,'  froiaj 
the  va^na  with  a  crackliug  simnU.     Owing  to  the  soflene^i  condition  of 
the  child's  head  dcliven'  with  forceps  wiia  out  of  the  question,  and  was 
effected  by  means  of  Tarnier's  1>a8iutrihe.     Th«  mother  was  profoundly 
infected  at  the  time  ami  dieil  the  next  day.     Within  a  few  houre  after 
death  her  body  had  nearly  doubled  it^  original  size,  as  the  result  of  the 
devclupnient  of  gas  in  the  subcutaneou:!  tisjtues.     Similar  changes  were 
observeil  in  the  faUy?  a""^!  'o  tlic  (thuxuta,  and  we  were  able  to  demon- 
Btrate  the  jircwnee  of  ihe  gas  bacillus  in  thu  ti^ucs  of  both,  as  ffell  as 
in-llu.'_  Uterine  lochia.     Unfortunately  no  autopsy  was  allowed  u|wn.  the 
mother,  and  we  were  therefore  unable  to  say  to  wliat  extent  the  organiams 
liad  [lenetrated  into  her  tissues. 

Well-authenticated  instances  of  infection  with  this  organism  have  been 
reporter!  by  Stewart,  Ernst.  Xorris,  Wood,  Halban.  nud  othern.  and  the 
entire  literature  upon  the  subject  was  exhaustively  reviewed  by  Welch 
in  1900. 

It  is  important  to  remember  that  the  gas  bubbles  which  are  found  in 
tlie  blood-vessels  of  women  supiKisi^d  to  have  perislied  from  the  entrance  of 
air  into  the  uterine  sinuwis,  aif  £i-e4[uemly  the  product  of  the  bacillus  in 
question.  Attention  was  lirst  directed  to  this  point  by  Dobbin,  and  was 
still  further  insisted  upon  by  Welch,  so  that  at  present  the  diagnosis 
of  air  einhiiUntn  is  not  juKliliahle  imless  eai-cful  bactcrinlogical  examination 
has  demonstrated  the  absence  of  the  gas  bacillus. 

iff)  Uftdijus  T^phosug. — In  1898,  Dobbin  and  the  writer  ifiolflt<>d  ftf^yjllug 
typhtwus.  ntn'pfor-iKf-us.  sla[iliy!ococciifl  atireue,  anil  an  unidentified  anae- 
robic gajt-prcHhH'ing  l»aeillus  fn)ni  the  uterine  lo<'bia  of  a  Bohemian  woman 
who  was  admitted  to  tiie  Julms  Hopkins  Hospital  on  the  fifth  day  of  the 
puerperium  with  high  fe\-er.  Her  blood  gave  the  characteristic  Widal  re- 
action, hut  all  the  usual  symptoms  of  typhoid  fever  were  absent.  The 
teni[H?rature  fcH  to  n()rnml  on  Ihe  thirteenth  day,  and  di<I  not  risR  again. 
We  were  inclined  (o  believe  lliat  the  typlioid  bacilli  were  introduced  into 
her  uterus  by  the  midwife,  along  with  other  organisms,  since  she  was  deliv- 
ered upon  the  same  he*!  upon  which  her  husband  had  died  of  typhoid 
fever  a  few  days  previously.  A  somewhat  similar  case  has  been  repoited 
by  lUumer,  in  which  the  autopsy  revealed  an  unsuspected  typhoid  fever. 

(A)  Bariihrif  Infection. — Isolated  cases  reported  by  Fraenkel,  Doleris, 
Widal.  Mixius,  Goldscheider,  and  othewL,  tend  to  show  that  certain  canes 
of  fatal  infection  nuiy  be  dtie  lo  Ijacilliwjlh  whose  properties  we  are  as  yet 
unacquainted.  But  the  baoteriologieal  work  upon  which  those  statements 
are  Iwi^ed  is  not  of  n  character  to  enable  us  to  identify  the  organisms  in 
question,  much  less  to  classify  them.  At  the  same  time,  ba<:teriological  ex- 
amination of  the  uterine  lochia  in  all  cases  of  fever  in  the  puerperium,  as 
carried  out  by  Kronig  and  the  writer,  clearly  show  that  many  bacteria  with 
which  we  are  as  yet  unfamiliar  may  take  part  in  the  process.  I  have  re- 
cently seen  a  case  of  phlegmasia  allwi  dolens  in  which  the  infectious  agent 
was  apparently  a  short,  thick,  anaerobic  bacillus. 
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(i)  ^l^^nFf"*" — Besides  the  eases  in  which  the  infection  is  due  to  the 
growth  and  extension  of  niicro-orgaiiiams  within  the  body,  there  ia  a  large 
group  in  which  Uie  aj-mptouis  are  due  to  the  absorption  of  toxJncs_  produced 
within  the  uterutor  elsewhere  in  the  generative  tract  by  orgauianis  which 
dpjiot  invade  the  tisBues  deeply -nor  make  tlieir  way  into  the  blood  current. 
To  this  form  of  infectiun  Matthews  Duucim  some  yeara  ago  applied  the 
Lenn  "  su-fmauia."  It  is  usually  tliouglit  to  be  due  to  the  invaeiou  of  Uio 
uterus  by  putrefactive  organismB  with  whose  properties  we  are  as  yet  alinoet 
totally  'unfamiliar. 

No  doubt  the  term  lias  been  greatly  abused,  and  many  cases  bare  been 
included  under  it  which  were  really  due  to  infection  with  the  oMinary 
pyogenic  organisms.  Nor  are  we  justified  in  considering  a  case  as  eapnemic 
unlj^  the.  lochia  have  he«ii  exainiued  bacteriologically  and  found  to  be 
l:^G  frOttLpyOgiiiuc  jurgauisuts. 

This  statement  is  borne  out  by  the  observations  of  Bumm,  who  found 
streptococci  in  8  out  of  11  cfiscs  which  were  thought  to  present  the 
clinical  picture  of  saprainiia.  Von  Franqui  also  obtained  somewhat  simi- 
lar results,  and  concluded  that  saprirniic  fever  in  the  piierperium  is  ex- 
tremely rare,  and  should  be  diagnosed  only  after  an  accurate  bacteriological 
examination  of  the  uterine  lochia  has  demonstrated  the  absence  of  patho- 
genic and  the  presence  of  saprophytic  organisms. 

The  c-auaative  urgauiams  in  ^apnejuia  are  mostly  of  an  amiurobic  iLatm!& 
and  consequently  do  not  grow  on  the  usual  culture  medio.  MoDjuiLthcm 
are  gtis  producers,  and  cause  the  frothy,  ill-snielling  secretion  whkh  is  so 
characteristic  of  these  case*.  Ufany  dill'erent  varieties  arc  undoubtedly 
concerned  in  its  production,  thougli  only  a  few  have  as  yet  l>een  isolated. 
Thus,  Biunm  cultivated  from  one  case  an  anaerobic  bacilliw,  which  decom- 
posed albumin  and  produced  poisonous  substanees,  while  Poderlein  isolated 
an  anaerobic  gas-protliK-ing  eoceus  frocji  a  woman  who  presented  a  frothy, 
purulent  vaginal  discharge.  Kronig,  in  -13  abnormal  puerperio,  found  or- 
ganisms which  did  not  grow  on  tbe  usual  media,  and  in  33  of  them  obtained 
varieties  M'hich  were  pure  anaprolxw. 

Besides  the  organisms  already  mentioned,  it  is  not  unlikely  that  further 
research  will  show  still  others  which  may  play  a  part  in  the  production  of 
isolated  cases  of  puerperal  infection;  but  to  summarize,  it  may  be  said  that 
those  most  commonly  concerned  arp  the  well-known  pyogenic  organisms 
(streptococcus,  staphylococcus,  bacillus  coli,  and  gonococcus)  and  the  vari- 
ous putrefactive  varieties. 

Some  idea  of  the  relative  frequency  with  which  the  several  organisms 
occur  in  purrpeml  infections  may  be  gathered  from  the  work  of  Kronig, 
who  examined  179  ca^s  of  puerperal  endometritis  bacteriologically,  and  as 
a  result  of  his  observations  divided  them  into  3  groups — pyogenic,  gonor- 
rhcea],  and  sapnemic.  The  pyogenic  group  comprised  73  cases,  in  76  of 
which  the  infective  agent  was  the  streptococcus,  and  in  4  the  staphylococcus. 
Tn  50  cases  the  gonococcus  was  isolated,  while  in  13  of  the  50  sapnemic 
cases  the  organisms  did  not  grow  on  the  usual  cuUnre  media,  38  of  them 
being  pure  anaerobes. 

Bacteriological  examination  of  the  uterine  lochia  in  a  series  of  150 
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cases  of  my  own,  in  which  the  toinperatiire  rose  to  101*  F.,  or  higher,  during 
the£rst  ten  days  of  the  pucrpcrium,  gave  the  following  results: 

Stnptocovciu. 31  cases 

Streptococcus  and  bncillusooU G  " 

StreploccKXJua.  9lspll)-luclx'cu^  aiid  tMcilli 3  " 

StreploooGCits,  biK:illus  vuli,  um)  gus  btuTillua S  ** 

Streplo«>tfii!t,  stiLphyIt'L''iic<.'UK,  gftfl  Olid  trphfiM  bm-iUiii.. ...  I  " 

Streptococcus,  i«la|>hy1<)cncoiin,  haciUu.^  coli,  oud  gas  bacilli..  I  ** 

S(ri>ptAnro(;ciJ9  ami  unidentified  bacillus 8  •' 

SUphylococcns 4  " 

Bacillus  coli U  *• 

Qonocoociia. 7  ** 

Gdhocoocus  antl  bacillus  coli I  " 

UnidcatiDcd  aerobic  bai'tcria 4  ** 

UiiiiWntiflefl  aimenibiu  bocU'rin S  ** 

Bacillus  (li|>httK!ri)c 1  " 

Bacillus  tj'[iL(iMLs 1  " 

BAclcria  mh^ii  in  coxTr-sUpH,  but  which  failed  to  grow  on 

any  of  the  iimr«  imua]  media 4ft  " 

AlMoIiiWyntenle 39  ** 

Pathoiogical  Analotntf. — The  If'nJnTii  tnny  viinr  lyjilrly^even  jn  caaea  cliii- 
icaliy  similar,  aud  thvse  vurialiuiis  adurd  a  probable  explanation  for  the 
failure  of  the  older  authors  to  appreciate  the  true  nature  of  the  affection. 
ThuB,  there  may  be  an  almost  infinite  aeries  of  gradations  frpni  a_all^ht 
nuunbranc  covering  a.anial!  perinea!  tear  to  an  infinmmalory  process  involv- 
k;^  the  eulii-e  ^icaerative  tract,  or_extendingT)eyoud  it  to  the  parametrium 
qi;^nto»B?lun,  and  sonu'times  resulting  in  a  general  pyamiic infection.  In 
other  cases  the  infectious  elements  pass  through  the  port  of  entry  with 
such  rapidity  that  they  do  not  excite  local  lesions,  but  produce  a  mipticmmia 
which  is  rapidly  fatal — the  sepsis  fovdroyante  of  the  French  authors.  In 
the  majority  of  eases  of  puerperal  infection,  however,  the  QndiUii£t£ULm 
is  the  portion  afferlc<J.  and  the  morbid  procesa  does  not  pa^s  beyond  it,  the 
oonditiun  being  temufd  a  aeptit;  o/  putrid  endometritis,  according  aa  it 
hoa  resulted  from  the  invasion  Qf-ftvogem9  qr  p^trcfaplivR  nrj^niiij^p|;^ii«- 
Bpectively. 

In  otiier  cases  the  lesions  may  be  situated  in  any  part  of  the  generative 
tract,  more  than  one  region  being  frequently  implicated.  Thus,  at  differ- 
ent times  we  have  to  deal  with  a  puerperal  vaginitis,  endometritis,  metritis, 
parametritis,  nietrolyTnjthangitis,  metrophlebitis,  salpingitis.  Qophoritia. 
peritonitis,  px^^'^da,  or  phlegma^a  alba  dolens  respectively. 

^^QBJ  of_th«yjfU'a  and  Vagina. — In  former  times  the  fM»^pfral  tihufr 
was  of  very  common  occurrence,  but  with  the  introduction  of  aseptic  meth- 
ods into  inidwifer}'  its  frequency  has  become  markedly  diminished,  so  that 
now  it  is  only  rarely  encountered. 

These  ulcers  appear  on  the  surface  of  tears  about  the  vulva  ajid.  peri- 
nsum.  soon  lake  on  n  dirtyj  green ish-ycl low  appearance  which  is  due  to 
necrosia,  and  are  bathed  in  a  fouI-smelling  secretion.  In  some  cases  they 
are  covered  by  a  grayish-white  membrane,  and  on  this  account  were  for- 
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merly  designated  as  "  diphtheritic  ulcers."    Careful  bacteriological  cxmni- 

nation,  hmvRver,  liaa  shown  thnt,  excppt  for  their  external  appearance,  they 
have  iiuLltiiiy  in  uummou  i^-jHi  i|i[il.n...ri«  Ah  a  rule  these  give  rise  to  ver)' 
little  Bystemic  disturbance,  and  would  frequently  pasa  unnoticed  were  it 
not  for  ocular  inspection. 

puerperal  Vaffinjlis. — Of  this  there  are  two  forma,  the  one  being  char- 

^acterized  by  gi^i^r-al  inflftinmnlitm,  the  nL.LiCUiiL  Lt'cujiiiiig  thickened,  soft. 

reddened^  and  bathed  with  an  ftl)undaiit_ puruieat  secretion.    lu  the  other 

^type,  eepecially  when  tgrn  surraces  are  present^  the  vaginal  walls  may  be 

^he  fit-'ut  of  a  pBcuclo-diphtherilit;  iimnthraue,  wliich  niiy  vary  in  extent  from 

a  t-iuall  patch  covoriog  a.  tear  lo  u  complete  cast  of  the  entire  vagiiuil  canal. 

Until  rcfently  it  was  believed  that  none  of  the  so-called  cases  of  diph- 
^itoftof  the  vagina  were  due  to  the  invai^ion  of  the  Klebs-Ijoeffler  bacillus; 
but  the  recent  observations  of  Buium,  Nisot,  uiyst-lf,  and  others  show  that 
in  a  few  cases  that  organism  is  undoiibtedly  tlic  fetiological  factor. 

Endinnfirilis. — The  most  common  lesion  in  puerperal  infection  is  an 
iiinurnnuitioii  uf  the  endonu'trium.  When  one  recalls  the  condition  of  the 
uterus  immediately  after  delivery,  with  its  bleeding,  raw  surfaces  and  the 
large,  gaiiing.  thrandiosed  ^latM^vtaLsiflUBCSj  11  becomes  apparent  tliat  any 
vjndi'nt  niattirial  wliieli  hai*  been  introduced  into  the.cauly  during  labour 
can  easily  find  entry  into  its  walls.  Again,  when  one  considers  the  inechaa- 
isnfHy  which  the  decidua  is  normally  removed,  one  can  readily  sec  that  an 
ideal  culture  medium  is  prepared  by  Nature  for  the  reception  and  propaga- 
tion of  nrjianisms  introduced  from  without. 

In  puerperal  endometritis  the  infection  may  be  limited  to  the  placental 
siis,  or  may  extend  over  the  entire  mucosa.  When  the  former  alone  is 
implicated,  the  organifnis  are  usually  fniiud  growing  into  the  thrombi  and 
producing  comparatively  little  local  renetion.  On  the  other  hand,  when 
the  entire  internal  surface  of  the  uterus  if-  affected,  the  endometrium  may 
heeome  converted  into  a  stinking,  sluughlng  area  made  up  of  necrotic  mate- 
ria! and  decidual  debris,  and  bathed  with  a  bloody,  purulent  discharge.  The 
necrotic  material  soon  takes  on  a  dirty  yellowish-green  appearance,  and  in 
many  instances  ulcerated  surfaces  appear,  coated  with  lihrin  and  presenting 
the  clinical  pieture  of  diphtheria.  Tliis  type  was  fonnerly  designated  as 
diphlltcrHic  endometrifig,  but  just  as  happens  in  the  case  of  the  vagina,  the 
condition,  as  a  nile,  is  not  a  true  diphtheria,  but  simply  reprpsents  a 
fibrinous  exudatinn,  the  rpKiilt  of  an  intense  necrosis  following  the  invasion 
of  the  usual  pyogenic  organisms.  Infections  due  to  etreptococcuB  or 
staphyloeoecus  arc  usually  associated  with  very  little  odour;  whereas  in  those 
excited  by  bacillus  coli  or  any  of  the  various  pntri'factive  nrgaiiisms  the 
iuterinr  nf  the  uterus  is  bathed  with  a  prtjfuae  f<iul-snielliug  discharge 
which  frequently  contains  gas  bubbles.  The  amount  of  necrotic  material 
produced  is  often  enormous,  and  may  recur  with  great  rapidity  after  curet- 
ting. Fig.  62.1  represents  the  utenis  fi-om  a  ease  of  puerperal  infection 
due  to  streptoeo<:cus  and  Imcilluf  culi.  The  woman  succumbed  ten  days 
after  the  birth  of  the  child,  having  been  curetted  three  or  four  days  before 
death,  the  uterus  at  that  time  having  been  scraped  perfectly  clean.  A 
glance  at  the  drawing,  however,  shows  that  the  entire  cavity  is  filled  with 
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Ii*mphangitis,  or  a  plilebiUs,  as  the  case  may  be.  This  exteneion  usually 
occui'8  through  Uie  lyntphatics,  and  in  such  coses  aroas  of  innanitnaiion  can 
be  trac'utl  along  their  course  extending  to  the  peritoueal  surface  of  the 
uterus.  At  other  times,  especially  when  the  infection  has  been  limited  to 
the  placental  nit^,  the  thrombi  may  be  invaded  by  the  micro-organisms,  and 
there  results  a  phkbiii»  wJiich  may  remain  limited  to  the  utcrina  irall  or  may 
rapidly  extend  beyond  it  and  give  rise  to  the  various  thrombotic  forms  of 
puerperal  infection. 

The  lesions  produced  in  the  endomelTium  vary  considemhly  according 
to  the  micro-organisms  concerued,  and  still  more  according  to  their  viru- 
lence. In  the  cases  in  which  one  has  to  deal  with  a  virulent  fitrcptacoc- 
CUfi  or  staphylococcus  infei'tion,  the  local  chanpes  are  eompaniilvcly  slight, 
the  process  rapidly  Hprcii<!ing  through  the  lymphatics  or  veins  past  Uie 
uterus,  and  giving  rise  to  a  peritonitis  or  a  general  systemic  infection.  On 
the  other  Band,  in  the  cases  due  to  pu^factive  organisms,  to  the  colon 
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bacillus,  and  to  the  ordinary  pus-organisms  of  lc$ser  vinilonce,  the  process 
remains  more  or  less  limited  to  the  endometrium  nnd  caiiscs  marked  local 
lejtiong.  Fig.  C24  represents  the  uteiixs  from  a  woman  dying  of  a  virulent 
streptococcic  infection.  The  walls  of  its  cavity  are  seen  to  be  almost  per- 
fectly smooth,  and  nothing  is  prewfnt  which  could  have  been  itnnove*!  by 
means  of  the  nurette.  In  this  res[H!ct  the  cane  stands  in  marked  contrast  to 
the  one  representL'd  in  Fig.  G23,  in  which  tbe  infectious  agents  were  strep- 
tococcus and  bacillus  coli. 

Moreover,  when  one  studies  the  microscopical  features  of  puerperal 
endometritis,  one  fmds  these  differtmees  still  further  arrmiuated.  Most 
of  our  knowlcdjjc  on  this  point  wc  owe  to  tlie  researches  of  iJumnuLOd 
T^ijdi^rlpin^  both  of  whom  have  shown  that  there  arc  marked  histological 
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differences  between  the  putrid  and  septie  forms.  According  to  Bumm,  in 
seutious  through  the  wall  of  a  uterus  the  seat  of  ajmlrjd  endomelriiisy  jQ^udi: 
Ijy^jjf  necrotic  material  is  found  lining  the  uterine  cavity,  embedded  in 


whk'li  are  lar^e  numbers  of  the  offenfling  micro-organisms.    B'--^-*'-  (Mb 
18  a  thick  iajyur  4tf  *imHl!-<*+4l  iuiUtriitJon^thg  zone  of  reaction-  Icr 

jHiB  a^JDj  more  or  less_nonnaI  tissue.     Careful  study  of  the  eectioiu 
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t  the  nucro-organisms  are  limited  altnoet  entirely  to  the  superficial 
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necTftticJoipi";  find  although  a  few  may  be  preaeatjLiLllxfiLjeafitifitt  zone, 
none  can  be  made  out  in  the  tissues  bonpath  it,  thus  showing  Kature^s 
mode  of  preventing  the  invasion  of  the  body  by  the  imero-orgauiemfi  (Figs. 
G25  and  fiS7). 

These  pictures  are  observed  not  only  in  the  cases  due  to  infection  with 
the  putrefactive  bacteria,  but  also  in  those  in  which  the  pyogenic  organ- 
isms possess  only  a  slight  degree  of  viralcnce.  On  the  other  hand,  in  cases 
of  septic  endomeiritiiy  and  especially  where  the  orgariiims  are  virulent,  a 
totally  different  appearance  is  noted.  Although  here  also  a  JAver  of_ne- 
crpjtl?  material  conlaining  organisms  is  found  adjoiniug  tlie  uterine  cavity, 
it  is  usually  thinner  than  in  tltc  preceding  ca&e.  The  7.one  of  smal!s!cll 
iufiltrntionjs  either  lacking;  or  very  imperfectly  developed,  and  the  micro- 
organisms can  be  observed  making  I  heir  way  down  through  the  decidna 
and  along  the  lyntphatice  through  the  muscular  wall  of  the  uterus  out 
towards  its  peritoneal  surface  (Pigs.  GSfi  and  <)28).  I  have  been  able  to 
abundantly  confirm  the  observations  of  Bumm,  whose  conclusions  are  amply 
justiiicd  (Piute  XVI). 

The  effect  produced  by  various  micro-organisnid  was  strikingly  demon- 
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strated  in  one  of  my  o»*n  caaea — a  double  infection  with  streptococcus  and 
baciillus  coli.  Ou  making  sections  tbruugh  the  utfTine  wiilI  {■h.'iraijteritttic 
necrotic  tissue  was  eccn  lining  the  cavity  of  the  uterus,  auJ  in  it  ap- 
peared both  forms  of  micro-organisms.  IJeneath  this  the  zone  of  small- 
cell  infiltnition  was  fairly  wpII  developed,  and  in  its  upper  part  both  forms 
of  orgauisuis  wei-e  recognisable.  In  its  lower  portion,  however,  there  were 
only  streptococci,  which  had  continued  to  pass  through  the  uturinc  wall  hy 
way  of  the  lymphatics,  and  on  reaching  the  peripheral  surface  had  given 
rii^e  to  a  peritonitis. 

It  would  appear,  therefore,  tbat^aturc  cndea^Qurs  to  confine  the  micro- 
organisms to  the  Jnner^siirfftce  of  the  uterus  by  interposing  between  the 
necrotic  layer  and  the  deeper  iwrtions  a  barrier  of  small-cell  infiltration, 
which  acts  a^^  an  ellicient  filter  when  th(^  !riii.Tn-nri.'iuyisius  are  aitenuiUed, 
but  fails  to  restrain  them  when  they  j.msm--^  a  nuirKi  ri  .icgrec  of  virulence. 

Ffrrameinfvi'.'^-'Qll^  iiJtlhc  m<H"e -freqvierit  complications  of  the  uterine 
infectiun  IB  parainejritis,  which  in  usujiMy  diiu  to  tlw  tranaxniaaiori  of  the 


■|pg*    -  ^Ot^^ 

^--                  -                        1 

<f--.5 

.-,- 

'     ^^        ' 

■  ■-  f*     • 

■■   . 

'•*'^*T^ 


Flo.   8ST.— Colon    Bacillvs    ExMMKmrrift. 
Lxicocrrtf!  Wall  kot  Ixvadeo  bt  Bac- 

TKRIA.      X  dOO. 


» 


*o*l^^' 


?*f^ 


?V 


\^^ 


Flo.  6W. — STKKrTocooric  Einmifrntrm,  inoir- 
IMO    IMVAUOX    Qf    XjtUOOCTTIC    WaLL.       X 

MO. 


nudSbfiCgauisma  through  the  Uinpliatics  toihejieri-uterine  connective  tis- 
sue. The  ^LefTccL  of  their  invasion  is  a  marked  inflammatory  oedema, 
with  very  little  or  no  suppuraticn.     In  mild  cases  the  process  goes  no  fu> 


I 
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ther,  but  in  the  ficverer  iypfs  it  rapidly  spreada  to  the  surrounding  «orui«cfc- 
ive  tiasue  and  eventuutfcs  in  ^ibecess  formation.  The  infiHitJous  agents  in 
severe  cnses  follow  Uit_  course  of  the  lymphatics,  and  sometimes  pass 
behind,  the  peritomeum  and  give  rise  to  retroperitoneal  phlegmo'i^j  which 
may  extend  jia  high  aa  the  posterior  meflia^tinum.  On  the  other  hand, 
whL^n  they  are  ti-nnsJinitU'd  along  those  which  go  to  tlif  anterior  portion 
of  the  pelvis,  iuliammatory  phenoiuena  occur  about  the  inguinal  caual. 
In  still  another  class  of  cases  they  invade  the  connective  tissue  surroujid- 
ing  the  greater  jvessels  of  the  thigh,  and  give  rise  to  a  pldcgnuutiaj^baj 
doleija. 

Occasionally  the  parametritic  implication  originates  from  infected  tears 
about  the  cervix^  hut  as  a  rule  it  in  secoadai;}Ltiuiiiection  Xrom  the  uterioe 
cavity. 

As  ha«  already  been  pointed  out,  in  a  considerable  number  of  a 
the  inflaiuiiiatory  process  extendi  into  the  uterine  wall,  and  there  givea^ 
rise  to  direi-s  lesions  of  jmifUis,  wliicli  may  vary  from  small  areaa  of 
leucocytic  infiltration  to  dclinilo  abscess  formation.  As -a~  rule,  how- 
ever, niiiltiplc  abscesses  scattered  tlirough  the  uterine  wall  arc  due  to 
implication  of  the  lymphatics,  and  inasmuch  as  these  channels  are  mosti 
numt^rous  beneath  its  peritoneal  covering,  absceasea  arc  most  abundant  iDi 
that  i^jtuation. 

Salpingitis. — In  a  small  proportion  of  cases  the  process  extends  direct-' 
ly  froin  the  uterine  cavily  to  the  Fallopian  tubes,  ant]  there  gives  rise  to 
various  indaniniatory  phenohiena.'  Ot-casitmully  the  salpingitis  ia  due  to 
infection  tlirougk  the  lymphatics  and  not  by  continuity  from  the  endome- 
trium. Sometimes  an  oophoritis  occurs,  the  ovaries  being  enlarged  to  aet- 
their  usual  size  and  very  cpdcmatoua.  The  process  may  stop  here 
go  on  to  typiial  abscess  formation.  The  ovarian  infection  in  the  ma- 
jority of  cases  is  due  to  lymphatic  involvement,  and  is  usnally  associated] 
with  affections  of  the  parametrium.  Much  more  rarely  it  results  from 
direct  infection  of  a  ruptured  follicle  by  means  of  the  peritonitic 
fluid. 

Peritonitis. — In  the  Ta8tinaiority_pf  cases J^he  fatal  termination  in  puer- 
peral uxfuction  is  due  to  ajHTitonitis.  As  was  pointed  out  when  consider- 
ing the  hifituliigical  changes  in  puerperal  endometritis,  the  streptococci  or 
other  infecting  asonts  may  rapidly  make  their  way  fmin  the  interior  of 
the  uterus  to  the  peritoneal  surface  by  means  of  the  lymphatics,  and  there 
give  rise  to  inflatantatory  changes.  This  is  the  UMial  mode  of  infetTtion, 
hut  in  rare  instance^  it  may  be  due  to  the  escape  of  pus  Jxcuu  the  Fallopian 
tubes;  though  in  none  of  the  autopsies  which  the  writer  has  witnessed  upon 
women  dead  of  pue.ri>eral  fever  has  such  a  mode  of  origin  been  ol»erve<l. 
In  other  eases,  it  may^ojlow  the  rupture  of  a  parametritic  or  ovarian 
^jiecMta. 

Pymnia. — The  pyn-mic  form  usually  results  from  the  infection  of 
thro  mill  at  the  j)[acental  site  and  the  subsequent  inflammator)'  changea 
occurring^in  the  veins.  TIie~{T)rombo8ia  may  bo  limited  to  a  comparatively 
small  area  and  be  entirely  within  the  uterine  wall,  or  it  may  extend  beyond 
the  utenis,  so  that  occasionally  all  the  pelvic  vessels  are  thrombosed  as 
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far  up  as  the  junction  of  the  rernil  veins  with  the  inferior  vena  cava.  By 
the  breaking  down  of  the  tliromhi  small  particles  escape  into  the  circulation 
and  are  carried  by  the  bl<K)(l  currpiit  in  various  directions,  giving  rise  to 
endocarditis  and  mvlajftatJc  ubscesses,  from  which  i}q|>ortLonj)f  the  body  ap- 
jjears^tojje  exfmpt7~7n  tliisform'of  puerperal  mfection  auch  HlWesscs  inay 
he  found  in  any  of  the  internal  organs,  the  sj-novial  surfaces  also  being  fre- 
quL'ulIy  intplicaled  and 
giving  rise  to  swellings 
tibiuiLthf  joints,  whicli, 
if  not  promptly  treated, 
may  lead  tu  tlieir  com- 
plete destruction. 

In  a  niiinber  of 
other  cases  blebs  or 
bnll^  due  to  the  same 
caurfe,  appear  on  vari- 
ous portions  of  the 
body,  and  in  their  con- 
tents the  offending  nii- 
cro-orgauisuiB  are  read- 
ily demonstrable.  Most 
cases  of  p)'smia  present 
yery  little  uterine  involvement,  and  clenthj^  when  it  occurs,  is  due  iogen- 
GTSX  exhaustion  foUowintj  a  prolorigiMl  suppurative  prcjcess,  rather  than 
to  peritonitis;,  which  is  the  usual  cause  of  deatli  in  the  other  forms  of 
infection. 

Phleijmasia  AUta  Doifns. — As  vras  pointed  out  vlien  the  question  of  para- 
Tuolritis  WHS  ronsidored,  this  Jiffcctiou  is  somptimea  ilue-Lu  thL.  u-vtciudoa 
thrau^li  the- lymphatics- of  a  jMirntuctritifi  to  tiie  ti?6U08_  surrounding  tlie 
arat  VL'SiJL'la  of  the  thigh.  As  a  nile,  however,  it  results  from  the  extension 
of  a  thronibatic  process  from  the  jiclvic  veins,  Ihoujfh  soini'times  it  apjieara 
to  he  the  only  manifestation  of  the  infection,  aud  under  s-uch  el  re  u  instances 
its  mode  of  production  is  very  diflicult  to  explain.  In  n  small  percental^ 
of  cases  it  is  possibly'  not  of  infectious  origin. 

JRiiohgy. — Careful  investigation  has  deinonstraled  that  the  luuliuJ*i 
concerned  in  puerperal  infection  are  iJontical  with  those  with  wliioli  we  are 
familiar  as  causing  wound  infection.  In  fact,  puerpt^nd  i^ifection  must  be 
reganlefl  as  a  wound  infcctinn  caused  by  the  intro<lii^iti9Il-of  piilhognnii: 
orj5tnisms  into  the  generative  tract  eitiicr  before,  during,  or  inmuHliatt-'Iy 
after  labour.  In  other  words,  we  have  to  deal  with  a  direct  infection  from 
witliont,  tlu'  offi-nding  bacteria  being  brought  to  the  woman  by  the  hands, 
instniments,  or  any  other  object  which  may  conu'  in  rontact  with  her  gen- 
erative nrgans. 

Pueri)pral  infection,  then,  is  Cfmiact  inffcHon,  this  conception  having 
been  fii-st  definitely  enunciated  by  Renimelweiss  in  the  following  words: 
"I  consider  puerperal  fever,  not  a  single  case  excepted,  as  a  resorption 
fever,  caused  by  the  resorption  of  a  decomposed  animal -organic  material. 
The  first  result  of  the  absorption  is  a  change  in  the  blood,  and  the  exuda- 


Lif^ns  are  the  result  of  this  chang'e.  The  decomposed  animal-organic  ma- 
torml.  whicli  when  rc«orbed  causes  chihlbeii  fever,  is  brought  to  the  indi- 
vidual from  without  in  the  great  nmjorily  of  caw**,  and  thia  is  infection 
from  without.  These  are  the  c-asea  which  represent  Ihe  epidemics  of  child- 
hw]  fever.    These  are  the  cases  which  can  be  prevented." 

In  the  latter  purl  of  the  eighteenth  century  puerperal  fever  began  to 
be  considcrci'  as  ii  conlJigious  inahidy  in  Kijgland.  Thid  cnnctij>tion  apjwr- 
eiitly  oj-iginated  witli  Xh.miia.s  KJrkland,  of  AjiUhy,  ut  17(4,  but  w&&  Hi 
clearly  eiiuuciaied  in  nft5  by  Gordon,  of  Aberdeen,  in  his  treatise  "  On  the 
Epidemic  of  I'ucrpefral  Fever,  as  it  prevailed  in  Aberdeen  from  December 
17S9  to  March  171>a,"  iu  which  he  gave  a  table  of  77  coaw  whieh  he  hi 
attended  himself. 

In  this  country  we  are  mainly  indebted  to  Oliver  Wendell  ITolmea  for 
introducing  the  conreptian  of  the  infectiwis  nature  of  the  affection.  In 
an  artieti'  cnlilled  I'mn-[iLTal  Fever  aa  a  Private  Pestilence,  firbt  published 
in  IS.13.  ho  clearly  showed  that  it  was  a  i>reventihlc  atTection,  and  owed  ita 
origin  eilber  to  the  aceoucheur  or  midwife.  His  teachings,  however,  did  not 
exert  the  influence  whieh  might  have  been  expected,  mainly  because  they 
were  o[)puscd  by  the  leading  obstetricians  of  Uie  country,  notably  Meigs  an<l 
Jlcidge,  the  former  stating  that  he  preferred  to  consider  the  disea-se  us  due 
to  the  workings  of  Prmidenee,  which  he  could  underptimd,  rather  tluui  to 
an  unknown  infection  of  which  he  could  form  no  conccjjtion. 

For  many  years  the  prevalent  theory  in  Europe  as  to  the  causation  of 
puerjK'ral  fever  was  that  it  was  due  to  nuHsmatir.  tellurie,  or  atmospheric 
intluences.  This  view  la-Id  its  ground  uutil  after  the  appearance  of  SemmeU 
wcis8*6  article  in  18G1;  although  in  1861,  Hirsch,  after  studying  the  matter 
from  an  historieal  standpoint,  eatiie  to  the  conclusion  that  the  malady  wa8 
of  infectious  rather  than  of  miasmatic  origin. 

It  was  noU  however,  until  Lister  had  introduced  antiseptic  methods  into 
surgery,  and  Stadfeld,  of  Copenhagen,  had  recommended  the  use  of  hichlo- 
ride  of  mcrcui'v  in  obslctries,  that  the  great  mass  of  the  profession  began 
to  understand  that  puerperal  fever  was  due  to  contact  infection,  and  could 
be  prevented  t()  n  ver)'  great  degree.  The  bacteriological  work  of  Pasteur 
and  hia  sueeessora,  and  the  almost  constant  presence  of  streptococci  in  fatal 
cases,  decided  the  question,  and  at  present  no  one  doubts  the  InfecLioua 
nature  of  the  disease. 

Modes  of  Ej-trrtuiJ  TiifecHon. — Tlie  m(v;t  neual  mode  nf  infwHnn  y  ^ 
the  b^diioLthe  obstetrician  or  the  midwife,  and  no  one  who  has  observed 
the  way  in  which  not  a  few  medical  men  conduct  labours  can  wonder  that 
puerperal  fever  occn^ionally  occurs.  The  employment  of  dirty  instru- 
ments, as  well  as  of  dirty  hands,  also  plays  an  important  part. 

Sources  of  infection,  nmch  i-arer,  it  is  true,  hut  genendly  overlooked, 
are  copulation  during  the  Inter  days  of  pregnancy,  and,  cspecinlly  among 
the  lower  classes,  srff-inoculation  by  ihe  patient  fingering  her  genitalia  or 
even  making  internal  examinations.  i;outact  with  secretions  from  wounds 
oTany  kind  also  plays  an  impoHant  part  in  its  production,  and  whether 
(he  punilent  material  be  from  an  external  wound  or  elsewhere  within  the 
body,  flie  result  will  be  the  same.     It  is  only  necessary  to  recall  in  this 
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connection  the  case  of  Dr.  Rutt«r,  of  Philadelphia,  who  was  followed  wher^ 

ever  lie  went  by  an  epidemic  of  pucr])eral  fever,  wliile  hie  brother  practi- 
tioncra  were  practically  free  from  it.  It  appeared  later  that  the  source  of 
infection  was  au  uzieua  from  which  he  wad  constantly  cuntamiualing  his 
liauds. 

Wounds  on  the  hands  of^the  nurse,  bone  felons,  and  other  affections 
of  the  fingers,  and  not  infrequeuLly  a  pustular  eczema,  are  somctimei!  re- 
gponsilile. 

For  many  yeare  it  has  been  known  that  puerperal  fever  often  occurred 
when  a  woman  in  labour  wa«  careil  for  by  a  yhyaician  who  _at  thg.  aame 
time  was  attending  a  case  of  erysipelaa.  As  haij  already  been  said,  one  of 
the  old  iduas  concerning  the  atfcction  held  it  to  be  identical  ft-ith  the  former 
disease,  hut  it  M-as  not  until  bacteriology  had  proved  that  erysipelas  and 
most  of  the  serious  r-aaea  iif  puerperal  infeetiori  are  iIuk  to  the  sirppln- 
L-oecus  that  tliis  relation  was  understood.  At  the  present  time  the  ma- 
jority of  observers  believe  that  there  is  no  etjaeutiai  difference  between 
streptococcus  erysipelatis  of  Fehleisen  and  the  ordinary  streptococcus 
2J*Dgenea. 

Puei-peml  fever  has  also  been  frequently  observed  to  occur  in  the 
practice  of  those  attending  diphtheria,  scarlet  fever,  and  occasionaUy 
typhoid  eaaes.  Althouph  no  essential  relationship  lieiwern  these  affeciidns 
lias  ever  been  jjroven,  it  is  well  known  that  in  both  diphtheria  and  scarlet 
fever  romplications  due  to  the  streptococcus  are  frequently  met  with,  and 
these  organisms  mjiy  be  conveyed  to  the  woman  in  labour. 

^Ifr  inf^Ktitsi  is  supposed  by  some  to  play  an  important  tetiologjcal  part, 
and  many  authors  advise  covering  the  external  genitalia  with  an  occlusive 
pad  to  prevent  the  entry  of  air  into  the  vagina,  and  Ihiis  eliminate  this 
source  of  infection.  This,  however,  occurs  very  inf ret] ue n tl y^  jj^  inth-ed, 
jLis  ever  the  cause  of  the  disease;  nor  arc  the  statements  ofGarrigues  con- 
TiBcinjf.  in  which  he  attributed  an  epidemic  of  puerperal  fever  in  the  Xew 
York  Tjving-iTi  nos[)ilal  to  the  presence  of  a  deacj  rat  in  the  cellar,  inasmuch 
as  it  is  fur  more  probable  that  the  disease  was  due  to  imperfect  hand  disin- 
fection on  the  part  of  his  assistants,  or  to  the  introduction  of  pathogenic 
organisms  within  the  vagina  in  some  way  or  other  by  tlie  patients*  them- 
selves. Xevertheless.  in  Engluiid.  and  to  a  less  extent  in  this  counlry. 
jftwr gng }<■  believed  to  piav  a  prominent  part  in  the  production  of  puerperal 
infection.  Rut  I  heligve  tha^  thp  clanger  of  infection  from  such  sources  has 
been  jgreatly  exaggerated,  and  will  be  spoken  of  loss  and  leas  frequently  as 
medical  men  become  better  versed  in  the  technique  of  rigorous  hand  dis- 
infection. 

To  allow  how  accurate  a  conception  Semmelweiiw  poRsessed  of  the  vari- 
ous modes  of  contact  infection,  it  may  be  interesting  to  quote  what  he 
says  concerning  it:  "  Tlie  bearer  of  the  decomposed  animal -ai^canic  mate- 
rial  is  (he  examining  finger,  tlie  operating  hand,  instruments,  bedclothee, 
atmospherie  air,  sponges,  the  hands  of  niidwives  or  nurses  which  come  in 
contact  with  the  excrement  of  women  sick  with  puerperal  fever,  and  after 
ttiat  handle  pregnant  or  parturient  women.  Tn  other  words,  the  bearer  of 
the  decomposed  animal-organic  material  is  anything  which  is  soiled  by  a 
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daeompoMd  anunal-organic  mftterial  and  comes  in  contact  with  tbegwiitalii 
of  Uiow  pstienU." 

Auio-inf^ipn. — Etftj  one  at  the  pn^spnt  time  bflieres  that  tlie  Tart 
majority  of  casef  of  infection  are  the  result  of  tbv  introduction  from  vilh- 
ont  of  pathujfenic  micro-organisms  into  the  genital  canal  of  the  pr^nunt 
or  parturient  woman.  Nevertheless,  m&nj  authorili^*^  tc4ch  that  in  a  cer- 
tain dumlMfr  of  ca^ee  the  infection  does  not  result  iu  this  manner,  but  owes 
its  origin  to  micro-organisms  which  were  alreaiiy  within  the  genital  tract 
hefore  the  onset  of  labour.  To  infection  arising  in  this  way  the  term 
*^  auio-inffrtion  "  is  appliefl.  The  conception  fTnr"«**f^  yr\^  J^inwi^tw^i^ 
who  stated:  "  In  rare  caaes  the  decomposed  animal-* irganic  matednnl.  wrhicfa 
causes  childbed  fever  when  absorbed,  isj)mduuhi-ffllUia  th£jE&UcmJlcfS?U> 
These  are  the  cases  of  anio-infection,  and  cannot  be  prevented." 

With  the  enthufljasm  which  attended  the  introduction  of  antiseptic 
methods  of  midwifer}',  the  |>o&£>ibiIity  of  auto-iufeL-tion  was  lo^t-sight  uf  fur 
a  time,  and  it  was  only  when  the  statistics  of  weU-condaeted  lying-in  estab- 
lishments show-e<l  tliat  a  certain  numlwr  of  cases  of  infection  rtill  occurred, 
des])ite  the  rigon>UH  applieution  of  antiseptic  principles,  that  the  idea  vas 
rehabilitated  by  Ahlfcld  and  Kaltonbaeh. 

Of  course,  with  the  recognition  of  the  fact  that  puerperal  fever  was  a 
germ  disease,  the  definition  iutroduccMl  by  Semmelweiss  fell  to  the  ^roand^ 
si^ce^ilie  micro-organisms  could  not  ori>finate  fipontaneoui-ly  within  the 
bgdy  of  the  woman.  Kaltenbach  then  advanced  the  view  that  pathogenic 
organismrt  are  present  in  the  vaginw  of  a  considerable  number  of  healthy 
pregnant  women,  and  that  thei<e  might  be  intniduced  into  the  uterus  by  a 
finger  which  was  perfectly  sterile  before  being  passed  up  the  canaL  Of 
eonrne  these  would  not  be  instances  of  auto-infection  in  the  strict  sense 
of  the  word,  ami  nij^eh  confiittion  might  liave  been  avoided  hatl  the-  t«rra 
"  indirect  infection  "  been  substituted  for  _itj  since^  the^iuicro-organisms 
[uiLst  have  been  introduced  into  the  vagina  at  some  period  of  life,  and  the 
question  simply  resolves  itself  into  one  of  lime.  Many  observers  now  hold 
that  auto-infection,  even  in  this  mcHlifutl  aense,  i.H  not  possible,  and  that  all 
eases  of  puerperal  infection  are  due  lo  the  iutriMlueliou  from  without  of 
pathogenic  micro-organisms  at  the  time  of  labour. 

After  all,  the  question  can  be  finally  decided  only  by  the  rectiUs  of  the 
bacleriologtcal  exarniuution  of  the  generative  tract  in  the  pregnant  and  non- 
pregnant condilions.  Jf  careful  investigation  shows  that  pathogenic  micro- 
organiflms  are  absent  from  the  uterus  and  vagina  of  the  pregnant  woman, 
the  doctrine  of  auto-infection  must  be  abandone<l.  On  the  other  hand, 
if  they  con  bo  demonstrated  in  apparently  heaUhv  women  during  prt^- 
mmcy,  despite  any  preconceived  opinion,  wo  shall  be  forced  to  admit  its 
possihtlity. 

Practically  all  bacteriological  investigators  are  united  in  claiming  that 
the  cavity  of  the  normal  uterus  is  free  from  micro-organisms  both  in  the 
pregnant  and  non-prfgnant  conditions.  This  fnet  Tins  lieen  nmply  proved 
by  the  work  of  (lonner,  I)i;iderlein.  and  Wintemitz;  while  Rlrausa  and 
Sanchez-Toledo  have  demon titni ted  the  same  in  the  lower  animals.  On  the 
contrary,  Franx  and  Burckhardt  state  that  bacteria  can  be  isolated  from 


PUERPERAL    INFECTION 

the  cavity  of  the  wtenia  in  the  latter  part  of  the  puerperium  in  a  large 
prci])()rtum  of  vases.  Their  re«nlts,  Iidwuvit.  ar«  coiitrnvi'rtwl  by  t!ie  recent 
work  of  Dbdcrlcin  and  Wmtemitz,  and  appt-ar  invalidated  by  the  fact  that 
the  writer  found  the  uterine  lochia  absolutely  sterile  in  25  out  of  150 
women  who  prt'wntcd  risi's  of  t('mpei*ature  in  the  piu^rp*?rium. 

On  the  otJier  hand,  when  we  come  to  cousidLT  the  bacterial  content* 
of  the  cervical  canal  in  the  healthy  woman,  the  conclusions  are  by  no 
menns  so  uniform.  Some  nhnen-frs  stale  that  micro-organisms  nre  pres- 
ent in  most  cases,  whereas  otlitTS  consider  that  they  are  nsiially  absent. 
These  contradictory  results  wore  apparently  SjUisfactorily  reconciled  by 
M'althard's  work.  He  found  that  cultures  taken  from  the  lower  portion 
of  the  cervical  canal  contained  identically  the  same  micro-organisms  as  the 
vagina,  but  that  they  became  less  plentiful  as  the  internal  os  was  ap- 
proached, disiippeannj,'  altogether  about  one  third  of  the  wny  up.  It  would 
appear,  therefore,  that  the  observers  who  found  bacteria  in  the  cervix  had 
obtained  the  secretion  from  the  lower  portion  of  its  (ranal,  while  those  who 
reported  negative  results  hftd  examined  niateriiil  from  higher  up.  Accord- 
ingly, we  may  conclude  that  both  th^ntorii.-<  and  upper  portion  of  the 
cervix_ai'e. practically,  if  not  absolutely,  sterile,  and  can  ihereforo  olTer  no 
possible  chance  for  the  occurrence  of  either  auto-  or  indirect  infection. 

Ultimately  the  question  narrows  down  to  the  demonstration  of  the  pres- 
ence or  alwienco  of  pathogenic  micro-organisms  in  the  healthy  vagina, 
and,  according  to  the  rcHuIts  of  careful  investigations  on  these  lines,  the 
doctrine  of  auto-iufcetion  nuist  he  generally  accepted  or  absolutely  aban- 
doned. Ahlfeld,  in  all  his  articles  upon  the  subject,  aJisumes  that  "  the 
vjigina  is  swarming  with  various  varieties  of  pathogenic  organismH,"  and 
auto-infcction  can  only  he  prevcnti-d  by  thoroughly  disiufcctiug  the  vagina 
in  every  case  by  antiseptic  douches. 

Unfortunately,  the  bacteriological  examination  of  the  vaginal  secretion 
of  pregnant  women  until  recentlv  di4]  not  offer  grounds  for  iihsolntely 
salisf.ncfor)'  winchisions.  Thus.  t!ie  work  of  CfM^ner.  Thoineu,  Samscliiu, 
Krijnig  and  Meuge,  licnaia,  lU-rghnlm.  and  the  writer  in  1H9S,  appear  to 
show  that  pj^o^enic^miero-organisms,  with  the  exception  of  the  gonocofr 
ens,  ennnot  hcToimd  in  the  vagina  of  pregnant  women;  while,  on  the  olher 
liainl.  numerous  investigators  liave  isolated  the  streptococcus  in  a  varying 
proportion  of  their  casea,  as  is  ehown  by  the  following  table: 


RiircktianU 4)( 

.StelTcck 4^ 

DHderlcin 4A% 

Burgiiburu 8.9]( 

Koblttiick O.si 

VBhio iO% 


witte njsi 

KoUmsnn 13]t 

Winter 16* 

WilliiimsCieW)....  20* 

Vftlile 2SK 

WHltharO S?* 


DoderleinV  studies  on  the  \-iiginal  secretion,  publislicd  in  1SD2,  prom- 
ised for  a  time  to  reconcile  the  conflicting  results.  He  pointed  out  that 
the  vaginal  secretion  might  occur  in  one  of  two  forma,  which  he  designated 
as  normal  and  pathological.  The  former  was  a  thick,  dry,  ebeese-likc  ma- 
tejual  of  a  whitish  colour  and  distinctly  acid  reaction.    Microscopically  it 
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showe^l  yffi|j]flliff1  rfi\U,  a  pure  culture  of  tolcrabLjr  long  ll&cilU,  and  now  an' 
thiiix  a  few  jQA&t  fungi.  It  did  npt  contain  pyogenic  micro-organisms,  and 
offered  absolutely  no  support  for  the  doctrine  of  anto-infection.  The  patho- 
logical secretion,  on  tlie  other  baud,  was  fluid,  generally  of  a  yelloadsli  coluur 
suggeijtiug^us,  and  oeeaeionally  contained  ga^  bubbles.  In  it  were  found 
Urge  numbers  of  leucocytes^ many  micru-(>rgani8niA  of  various  kinds,  aJid  in 
a  (cw  cases  streptococci.  Its  reaction  was  less  acid  llian  liiat  of  the  normal 
secretion,  oreasionally  neutral,  and  very  rarely  even  alkaline. 

Doderlein's  work  was  based  upon  the  examination  of  130  pregnant 
women,  So.-l  per  cent  of  whom  presented  a  n»iriiial  and  44.G  per  cent  n 
pathological  secretion,  while  in  10  per  cent  of  the  latter  he  was  able  to 
demonstrate  the  presence  of  sti-eptoeocci  by  cultural  methods.  His  inves- 
tigations, accordingly,  indicated  that  auto -infection  was  out  of  the  ques- 
tion when  the  secretion  was  nnrnial.  wlienjas  its  occurrence  was  theoret- 
icjdly  possible  in  10  [ler  cent  of  the  pathological  cases. 

Diklerlein  supposed  that  the  contradictory  results  of  previous  invcsti- 
pitors  could  be  reconciled  by  a.ssuniing  that  those  obtaining  negative  ro- 
sulU  had  worked  with  normal.  when;as  the  positive  results  were  obtained 
from  the  pathological  secretion. 

Kiimig,  in  18il7,  stated  that  he  had  examined  the  vaginal  secretion  in 
ltJ7  pregnant  women,  and  that  in  none  of  them  was  he  able  to  demon- 
slmte  typical  strepfuciocci  nor  any  otlter  pyogenic  micrn-organit^mn,  with 
the  exception  of  the  gouococcus.  lie  therefore  concluded  that  Uic  vaginal 
secretion  should  be  considered  as  practically  sterile,  _and  that, it  .did  not 
offer  the  slightest  evidence  in  support  of  the  doctrine  of  auto-infection. 
He  surmised  tlial  the  conflicting  results  of  the  various  observers  were  due 
to  differences  in  the  methods  of  obtaining  the  specimens,  and  that  when- 
ever they  were  obtaine<l  by  means  of  a  specuhun,  pathogenic  micro-organ- 
isms had  probably  been  carried  up  along  with  the  instrument  from  the 
vulvn.  To  avoid  this,  he  recommended  the  employment  of  a  small  tube, 
which  could  bo  introduced  into  the  vagina  under  the  guidance  of  the  eye, 
without  coming  in  contact  with  the  labia  minora  or  the  margins  of  the 
hymen. 

In  J  898.  I  reported  to  the  American  Gynfficolpgical  Society  the  rcGults 
of  the  examinat_ion  of  the  vaj^nal  secretion  in  93  pregnant  women,  the 
specimens  having  been  obtained  by  means  of  a  small  tube  similar  to  that 
employed  by  Kronig  and  Alenge.  Iji^none  of  these  cases  was  Streptococcua 
pyogenes  or  Staphylococcus  aureus  demonstniteTI.  but  in  G  cases. Stapkylo- 
coecus  epidennidis  nlbus  was  present.  Whether  the  latter  mnlly  existed  in 
the  vagina,  or  whether  its  presence  was  due  to  contamination  is  open  to 
doubt;  but  as  this  organism  is  never  found  in  severe  cases  of  pucrfwiral  infec- 
tion, its  presence  in  the  vaginal  secretion  is  a  matter  of  indifference  so 
far  as  the  qnestion  in  dispute  is  concerned.  My  research es,  therefore,  con- 
firmed Kriinig's  observations  as  to  the  absence  of  pyog4!nic  coref  from  the 
vaginal  secretion  of  pregnant  women,  and  wan-anted  the  conclusion  that 
auto-infection  due  to  them  was  impossible,  although  it  eonld  not  be  abso- 
lutely denied  that  it  might  occasionally  omir  frnm  other  bacteria,  espe- 
cially in  some  of  the  cases  of  putrefactive  endometritis. 
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These  conclusions  were  absolutely  contradictory  to  those  at  which  I 
hati  arrived  iive  years  previously,  when  I  coiilirmRiI  DotJerlein's  oritjinal 
work,  by  tinrling  streptococci  in  20  per  cent  of  the  vuginul  sftTelJons  wliich 
I  examined.  The  only  possible  explanation  for  the  different  reaults  ol)- 
tained  in  the  two  Buriea  of  investipRtions  irnist  be  sought  in  the  manner 
in  which  the  specimens  were  obtiLLnud,  as  all  the  other  con^litions  under 
whic-h  tlie  work  wtis  carried  out  wore  identical.  In  the  first  series  a 
sterile  glass  speculuni  was  employed  in  obtaining  the  secretion,  and  in  the 
second  a  Mcuj^'e  tube.  It  appuareil  highly  probable  tlmt  a  number  of  bac- 
teria wor<-  I  .in  i.'d  into  the  va^na  by  the  speculum  from  the?  margins  of  the 
h}^nen  iin.l  iln'  inner  surfaces  of  the  labia  minora  witli  which  it  had  come 
in  contact;  wliereaj*,  such  contact  having  been  avoided  when  the  tube  was 
employed,  the  secretion  obtained  was  absolutely  free  from  rnntaiuinaiion. 

Tlie  truth  of  this  exphination  was  placed  beyond  doubt  by  the  examina- 
tion of  2":  atldilional  ciises.  .1  sets  of  cultures  being  made  from  pach.  The 
fii-st  was  taken  from  the  hymen  and  inner  surfaces  of  the  labia  minora, 
the  second  from  the  vaginal  secretion  obtained  by  a  Mcnge  lube,  and 
the  third  from  the  vaginal  secretion  obtained  through  a  sterilized  specu- 
lum. Pyogenic  cocci  or  colon  bacilli  were  demonstrated  in  80  prr  cent  of 
the  first,  in  none  of  the  second,  and  in  48  per  cent  of  the  thinl  series  of 
expeiiments,  thereby  showing  conclusively  that  the  vaginal  secretion  of 
healthy  women  is  absolutely  free  from  pyogenic  cocci  when  obtained  with- 
out contamination,  but  that  bacteria  are  present  upon  the  hymen  and 
labia  minora  in  most  cases,  and  that  it  is  imposi>ible  to  introduce  a  specu- 
lum into  the  vngina  without  carrying  them  along  with  it  in  at  least  one 
half  of  such  cases. 

.\g_a  results  tlicrefore.  uf  the  work  of  Krunig  and  Menge  and  ^myself, 
it  has  been  fairly  aatisfactorily  demonstrated  that  under  normal  cuudi- 
tions  pyo^nic  cocci  are  never  present  in  the  vagina  of  pregnnnt  women, 
and  that  therefore  tliere  ia  no  possibility  of  auto-infection  a^  far  as  these 
orgnmsms  arc  concerned,  and  whenever  they  are  demonstrated  in  the 
uterine  secretion  of  puerperal  women  they  shouhl  be  regarded  as  affording 
conclusive  evi<len<!e  of  external  infecti(m.  It  is  possible,  however,  thiit  in 
rare  cases  auto-infection  may  occur  from  certain  anaerobes  contained  in 
the  vaginal  secretion,  but  eatisfactory  evidence  cannot  be  adduced  in  sup- 
port of  such  an  occurrence  until  methods  have  been  devised  which  will 
enable  us  to  isolate  an4l  grow  satisfactorily  in  pure  culture  the  orgjinisms 
in  querstion. 

So  far  as  is  known,  the  gonocqccus  is  the^only  pyogenic  bacterium  which 
can  live  and  thrive  in  the  vaginal  secretion,  liut,  although  it  is  not  infre- 
quently the  cause  of  an  elevation  of  temperature  during  the  puerperium, 
such  cases  should  not  be  considered  as  supporting  the  doctrine  of  auto- 
infection,  for  the  reason  that  the  women  had  become  infected  before  or 
during  pregnancy,  and  the  organisms  had  persisted  in  the  ery]it8  of  the 
cervical  canal,  living  there  as  parasites,  and  simply  finding  more  guiluble 
conditions  for  development  in  the  first  few  Jays  of  the  puerperium.  when 
(hey  make  their  way  into  the  uterine  cavity  and  manifest  their  presence 
by  the  production  of  fever  and  increased  discharge. 
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An  interealing  fact  in  connection  with  the  question  of  auto-infeci 
is  that  those  who  believe  most  firnily  in  its  possibility,  and  who  are  in 
the  habit  of  employing  i>roj>)iylactic  vaginal  (Ip-Wtjlji'*'  ^"^  *''*^  destruction- 
of  the  orgnnipnis  in  the  va>riDa,  have  thus  far  been  able  to  present  far  less 
favnurahk'  statistics  than  their  opponents.  Thus,  Ahlfeld  finds  that  38 
«r  cent  of  his  putientK  have  ii  rinf  of  teniperatiirt*  <lurlrijr  the  pueqwriiim, 
Wen  after  the  u8p  of  tiie  pnipliylaclii'  douche.  Agaiu,  KaltcnbaoU,  wliile 
chief  of  the  Lying-in  Clinic  at  Halle,  always  resorted  to  ita  routine  em- 
ployment, but  the  statistics  show  a  ven,-  material  improvement  since  his 
successor,  Fchling,  distwuitinurd  the  practice.  Furtht-nnare,  the  results  uf 
LiLoiinld  iind  Mfnnutin.  who  do  not  use  tla*  douche  at  alU&liQW  a  conslaut 
iniprovcnicnt  c<?ri"cspon<ling  with,  the  mcreaamg^prgcigipn  with  vliichob- 
jgctive  a;jepi!is  ia  carried  out. 

The  value  of  the  prophylactic  vaginal  douche  has  recently  been  invcs- 
tigiitcd  by  KWinig  and  Brctsehncidcr.  The  Itiltrr  folloMeil  3.380  ea^oe  in 
the  Ijeipzig  clinic,  every  alternate  woman  being  douched.  Tfie  puer|wrium 
waa  febrile  in  45,IH  per  cent  of  the  caxvn  in  which  the  douche  waa  uaed,  aa 
compared  with  36.78  per  cent  of  tlie  curteti  in  which  it  was  omitted. 

Jewett  quotes  the  opinions  of  n  number  of  American  obstetricians  upon 
the  subject,  and  it  would  aj)pear  that  the  majority  of  them  do  not  employ 
the  prophrla<Ttic  douche,  and  that,  while  a  certain  number  theoretically 
believe  in  otito-infection,  they  practically  act  as  if  its  occurrence  were 
impossible. 

Frfijut^nn/. — It  is  vcrv  difTindt  to  make  accurate  statements  as  to  the 
frequency  of  puerperal  iufectiun,  especially  when  it  oceurs  outside  of  hos- 
pital pRictice.  Concerning  this  condition  the  vital  statistics  of  the  health 
officers  of  the  various  cities  are  of  no  value,  inasmuch  Jis  the  vast  majority 
of  deaths  from  this  ilisease  are  reported  tun  being  due  to  nmlaria,  typhoid 
fever,  pneumonia,  or  other  causes. 

Thus.  Heynolds,  in  ISiKl,  wrote  an  article  upon  the  prevalence  of  puer- 
peral fever  in  Boston.  In  that  year  he  himself  lind  seen  iH  cases  in  hospital 
practice  with  7  death-*:  but,  in  looking  over  the  statistics  furnisiied  by  the 
healtti  athce,  he  founrl  that,  granting  the  reports  of  the  department  to  be 
accurate,  this  number  represented  more  than  one  fourtli  of  all  the  cases 
of  this  character  in  Boston — a  conclusion  which  would  certainly  appear 
in credible. 

Since  the  introduction  of  antiseptic  methods  into  midwifery,  the  mor- 
tality from  pucri>eral  infection  has  deci-eased  very  niiirke<lly  in  hospital 
practice.  In  the  oldJdalcriiity  of  Paris,  and  in  the  I^ying-in  llospitaLin 
Vicnoft,  in  some  years  the  mortality  from  this  afTectinn  varicfl  from  10  tn 
l5  per  cent  of  all  the  women  admitted,  so  that  finally  it  attracted  the 
attention  of  the  public  at  large,  and  steps  were  being  taken  to  abolish 
such  institutions  as  a  menace  1o  public  health.  With  the  introduction  of 
aseptic  mrthods.  howe\*er.  all  this  was  changed,  so  that  at  present  in  well- 
regulated  lying-in  ho8|>itftls  th"  mortality  from  infection  is  usually  only  a 
wmall  frrtrfinn  of  J.  pcf  cent.  Hence  it  happens  that  at  the  pn-sent  time, 
in  the  discnssions  upon  the  subjpcl.  at  least  so  far  as  hospitals  are  con- 
cerned, the  question  Is  not  so  much  one  of  mortality,  but  mainly  one 


PURRPKRAL  INPECTIrtN 


J- 


of  morbidity,  and  deals  with  the  percentage  of  patients  whose  temperature 
rises  above  38°  C  or  100.4'*  K.  during  the  puLTpfriuiii. 
"""ITn  tlie  otlit'r  hand,  in  private  practice  it  is^  doubtful  whether  the 
results  are  matciiiilly  better  to-day  thaa  they  were  before  the  introdue- 
tion  nf  nntiseptiiL*  iiiethodw.  for  the.  rcastm  that  th«  dorlrinw  of  asppsis  have 
not  yet  penupated  the  rank  aiid  file  of  lueJioal  men,  much  less  of  mid- 
wives,  to  whose  care  is  committed  a  very  large  proportion  of  obstetrical 
cases.  Tlioiigh,  at  the  same  time,  it  must  be  admitted  that  we  rarely  hear 
of  outhrcake  of  puer|>eral  infection  sueh  as  are  numtioned  in  the  histori- 
cal work  of  Hirsch,  who  >.''ives  us  the  particulars  of  310  epidemics  occurring 
between  the  years  ICoS  and  18(12, 

Raeon,  in  an  article  haaed  upon  the  records  of  the  health  department 
of  Chieaj;o  for  the  forty  years  prior  to  ISOG^  shows  that  puerpural  infec- 
tion still  plays  a  very  prominent  part  in  tJie  death  lLi?t.  beiuj;  the  cause  of 
death  assigneil  in  M.'ib  per  cent  of  the  women  dyinp  between  the  ages  of 
twenty  and  fifty  years.  In  1873,  30  per  cent  of  all  women  dying  in  Chirago 
between  these  ages  succumbed  to  puerperal  scpsia.  Happily,  Uie  mortality 
has  gradually  fallen,  reaching  G  per  cent  in  1892,  and  being  recorded  as 
7.3  per  (pnt  in  IHD.'i.  These  re-sullj*  are  substantiateil  by  those  of  Ingerslev, 
who  states  that,  even  at  the  present  time  in  Denmark,  with  the  eiaglc  ex- 
ccptJoTi  of  tuberculosis,  puerperal  infection  is  tlie  most  fre<iuenl  cause  of 
death  in  women  hetwpen  the  ages  of  twenty  and  fifty  yeAra. 

The  Jnve.sli;;ationH  of  Hoxall  an<3  Byers  show  a  similar  eonditinn  in  Kng- 
land,  where  it  may  be  said  that  outside  of  the  lying-in  hospitals  this  pre- 
Tentible  scourge  claims  as  many  and  perhaps  more  victims  as  it  did  twenty 
or  even  forty  years  ago. 

Moreover,  in  trying  to  determine  the  frequency  of  puerperal  infeelion, 
one  cannot  he  guided  altngether  by  the  mortality  statistics,  innsmuch  as  the 
largest  proportion  of  these  cases  do  not  end  fatally.  On  the  other  hand, 
any  one  who  deals  mainly  with  gyna'cologieal  work  cannot  fail  to  be 
imprefssod  with  the  very  largo  proportion  of  patients  whose  troubles  have 
originated  from  febrile  affections  during  the  puerperium,  which  in  many 
cases  were  clearly  iliie  to  the  neglect  of  aseptic  precautions  on  the  part  of 
the  obstetrician  or  midwife. 

Sym}4oms.^.\ft  was  stated  when  considering  the  pathological  anatomy 
of  piierpi'm!  infection,  the  common  lesion  is  an  endometritis.  This  may  he 
either  i>f  (he  Bpiilic^or  putrid  variety,  each  tyite  presenting  a  group  of 
more  or  less  characteristic  s>-mptoms. 

In  the  eases  of  fieptic  eudometritis,  after  everything  has  gone  Rmoothly 
fnr  the  first  three_or  four  days  of  the  puerperiTiin.  the  patient  suddenly 
experiences  some  malaise,  and  may  complain  of  headache  and  a  feeling  of 
chilliness,  or  she  may  have  a  well-defined  chill,  the  tem[)erature  soon  rising 
to  103"  F.  or  higher.  Genprally,  only  one  rigor  occurs,  after  which  the 
temperature  remains  c(jnstajilly  4devflted.  At  the  same  time  (here  is  some 
tendernessin  the  lower  part  of  tin-  abdomen,  the  uterus  is  larger  and  more 
doughy  in  consistency  than  it  should  he.  and  is  sensitive  on  preasure.  The 
lochial  disehargp  is  sometimes  inereaspd  in  quantity,  and  is  pnrtly  hlnody, 
partly  juruleat  in  cliaracter,  altliough  in  the  purely  septic  forms  it  is 
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practically  devoid  of  odour.  Jf  the  temperature  ia  very  hij^,  the  secretiob 
is  not  infrequently  diminished  in  amount,  and  occasionallj  disappevi 
almost  entirely. 

The  rliaracler  of  the  uterine  discharges  in  these  cases  oft^^n  tewU  to  a 
mistake  in  dia^osis,  for  the  average  praetitioner  associates  puerperal  infec- 
tion with  profuse  and  foul-emelling^  lochia;  whereas,  in  re&li^  in  the  mo«t 
virulent  case^,  and  t^pecially  in  those  due  to  a  pure  streptococcus  ilif<*c- 
tion,  there  is  very  Utile,  if  any,  odour  to  be  uoticpd,  and  its  absence,  there- 
fore, is  not  necessarily  a  favourable  indication,  but  rather  the  reverse. 

Another  point  of  importance  is  the  faullY  involution  of  the  utc 
This  must  be  looked  upon  a*  an  important  factor  in  the  further  spread 
the  disease,  for,  as  has  already  bceu  said,  the  niieru-urganisms  maice  th 
way  througli  the  muscular  walls  of  the  uterus  by  means  of  the  lymphali 
and  when  the  organ  is  markedly  relaxe<l  these  channels  are  more  pate! 
and  offer  far  less  resistance  to  the  outward  passage  of  the  bat^teria  than 
wlii'U  linn,  normal  contraction  is  present. 

The  further  history  of  septic  endometritis  varies  according  as  the  pro- 
cess remains  limited  to  the  cavity  of  the  ulenu  or  extends  beyond  it.     In 
the  former  case  the  temperature  gradually  falls,  the  secretion  becomes  I 
and  less,  and  the  patient  is  slowly  restored  to  health.     In  the  majority 
cases,  however,  the  mucosa  is  not  restored  to  its  normal  condition 
once,  but  for  a  long  time  remains  the  seat  of  a  subacute  or  chronic  inflarnr 
tion.    When  the  process  lias  extended  beyond  the  uterus,  the  sjinptpTOa. w 
vary  according  to  Uie  organs  involved,  and  those  belonging  to  a^aramc 
tis.  peritonitis,  or  pyannia,  as  the  case  may  be,  are  sufx-radded. 

The  clinical  picture  presented  by  ajiutrid  endometritis  differs  somewhat 
from  that  characterizing  the  septic  form.  Here  we  likewise  have  the  iiii 
chill  and  the  high  temperature,  but  the  patient's  condition  does  not 
ally  appear  so  serious.  The  main  diffprenee,  however,  between  the  two 
varieties  is  to  be  noted  in  tliu  character  of  the  uterine  discharge,  wliich  in 
the  putrid  cases  is  abundant^  verj'  foul-flmelting,  and  frequently  has  ajrothjr 
appearance  on  account  of  the  large  number  of  gas  bubbles  contained  in  it. 
These  cases  uau^Uy  eventuate  in  recovery,  and  only  in  rare  instances  termi- 
nate fatally. 

Between  these  two  well-marked  classes  of  cases,  however,  there  exist 
all  gradations,  and  no  Loin  commonly  we  hare  to  deal  with  a  mixed  infactioi 
due  to  pyogenic  as  well  as  putrefactive  organisms. 

As  has  already  bwn  said,  the  chill  and  rise  of  temperature  are  occsffioii- 
ally  associated  with  localized  ulceration  about  ilie  vulva  or  somewhere  in  the 
vngina.  In  the  vast  niaj'irity  of  cases,  however,  the  puerperal  ulcer  or 
vaginitis  does  not  occur  alone,  but  is  accompanied  by  (in  endometritis. 

Tlie  extension  of  the  process  from  the  uterine  cavity  or  frora  ulce 
about  the  cervix  to  the  parametrium  produces  an  array  of  more  or  1 
characteristic  manifestations.  In  many  cases  the  initial  rise  ol  tempe 
ture  lasf«  only  for  a  short  time,  and  we  are  congratulating  ourselves 
our  patient  has  eseaped  so  easily  when  si^dilenly  another  chill  occurs,  the 
fever  rises  again,  to  pursue  a  more  or  leas  irregidar  eourse,  usually  marked 
by  evening  exacerbations.    This  may  continue  for  some  time  without  any 
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local  manifestation;  biit^  sooner  or  later,  cnreful  ab<Iominul  palpation,  will 
re  veil  1  th«  present;*!  of  a  mass  on  one  or  buLh  sitks  of  the  uterus,  due  to 
pus  fomiation  u-ithin  the  folds~bf"t!io  broad  lignmont.  Tlie  abacesg  may 
be  limited  to  the  broad  li^meut  il^elf,  or  may  extend  along  the  couucctive 
tissue  upon  the  anterior  portion  of  the  pelvis  up  to  the  neighbourhood  of 
Poupart's  ligament;  in  other  eases  aji^iin,  it  extends  backn-ard  lowanls  the 
rt'troperitoneal  region.  The  fever  continues  until  the  abscesB  niplurea  spon- 
taneously or  has  been  opened,  exrept  in  a  few  ciwes  in  which  it  undergoes 
gradual  resorption,  leaving  a  moas  of  cicatricial  tissue  to  mark  its  former 
situation.  If  not  operated  upon,  a  parametritic  abscess  may  burst  spontane- 
ouslv  into  the  rcrtum  or  bladder,  and  oec)i**ionally  through  tlic  abdominal 
wall  in  the  region  of  the  inguinal  canal.  Unless  it  ruptures  into  the  perito- 
neal cavity  the  patient  usually  recovers. 

In  certain  in8tances  the  infection  extends  from  the  uterine  cavity  to 
the  Faliopian  tubes,  and  there  gives  rise  to  a  salpingitis  with  its  accom- 
panying sjTnptoms.  A  large  proportion  uf  the  trarfes  of  pyosaljjinx,  which 
come  to  operation  months  or  years  later,  have  originated  in  this  manner, 
particularly  after  infection  following  abortions. 

Unfortunately,  it  sonietimus  happens  that  the  process  does  not  remain 
liniiled  (o  tin*  utenis  or  to  the  pfiramctriuni,  but  the  ntiero-organisnts  make 
their  way  through  the  lyinpluilicji  of  the  muscular  wall  of  the  uterus  to  the 
peritonaeum,  and  there  excite  a  peritonitis;  though  in  exceptional  iiit^tances 
it  may  result  from  an  extension  of  the  inllamnialion  fn)ni  the  tubns.  and 
occaainnally  from  the  rupture  of  a  parametritic  or  ovariau  abscess  or  of  a 
pyoaalpinx. 

Soniewliat  rarely  the  peritoneal  implication  is  limited  to  the  portion 
lining  the  pelvic  cavity — pelvic  peritonitis.  If  ttic  piocess  does  not  spread, 
the  chances  are  that  the  patient  will  recover,  but  if  the  peritoneum  be 
invaded  to  any  great  extent  death  is  almost  inevitable.  The  character- 
ietic  symptoms  of  peritomiis  may  make  their  appearance  at  almost  any 
time  during  tlie  puorperium,  but  rarely  come  on  before  the  third  or  fourth 
day,  or  later  than  the  end  of  the  first  week,  unless  they  are  due  to  rapture 
of  an  alwcpiJa. 

When  the  patient  is  infected  with  very  virulent  streptococci,  the  endo- 
metritic  implioation  is  usually  ven*  slight,  and  practically  the  first  sign  of 
infeefion  appears  from  the  side  of  the  peritonaeum.  A  marked  rigor  occurs, 
the  tempiratiire  rises  rapidly  and  remains  (constantly  elevat«l,  the  pulse 
beeomca  rapid,  and  later  an  vei->-  weak  and  thready  in  character.  The 
patient  complains  of  intense  pain,  which  is  at  first  limited  to  the  lower 
pnrtion  but  gradually  exiends  over  tlie  pntlre  abdomen.  ;\t  the  same  time 
there  is  marked  tympanites,  and  the  ahdominal  walls  are  rendered  tense 
by  the  distended  intestines.  If  a  fjital  issue  ensues,  death  nsnaily  occurs 
within  the  first  ten  days  of  the  puerperium,  the  patient  gradually  sinking, 
although  she  may  remain  conscious  to  the  last.  In  rare  cases  the  tempera- 
ture is  but  little  clcvatf-d  and  the  pain  slight,  the  serious  character  of 
the  condition  being  indicated  only  hv  the  rapid  and  compressible  pnlsc. 

In  the  cases  of  pt/a-mw,  on  the  other  hanil.  the  clinical  picture  is  very  dif- 
ferent.   Here  the  initial  chill  docs  not  occur  so  early,  and  the  temperature 
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does  not  remain  constantly  eU-valcd,  but  instead  vc  have  a  typical  hectic 
fevLT,  witli  tlie  chill,  high  temperaturo,  nnd  reniission  recurring-  ia  succes- 
sion. The  symptoms  of  pyientia  vary  very  considerably,  according  as  it  ia 
the  result  of  IHr  <lislotl^iient  of  a  single  thrombus  or  of  the  conetaut 
entry  into  the  blood  of  small  infected  particles.  In  the  first  instance  wc 
have  a  metastasis  produced  at  some  one  iwint.  the  symptoms  dependi 
upon  the  organ  involved.  On  the  other  hand,  if  thromlji  are  being  con? 
stanlly  dislodged  we  may  have  symptoms  referable  lo  various  ot:ganfi. 

One  of  ihc  most  constant  manifestations  of  pytemia  is  an  infectio 
broncho-pneumonia,  which  contributes  to  the  fatal  termination.  In  oth 
(^asea  swt^llingM  ut-'c-ur  at  the  various  joints  which  frequently  eventuate  in 
suppuration  and  lead  to  total  destruction  of  the  tissues  implicated.  The 
course  of  pyaemia  varies  very  materially  according  to  the  organs  attacked 
and  thu  resisting  powers  of  thu  patii.'ut,  but  it  is  nothing  like  so  umformly 
fatal  as  the  peritonitie  form  of  infcetion. 

In  a  certain  number  6f  cusps  the  infection  \n  so  vindent  that  the  organ- 
isms do  not  havL-  a  chance  to  become  localized  iu  any  one  organ,  and  both 
they  and  their  toxines  are  found  in  abundance  in  the  circulating  blood,  with 
VL-ry  slight  implication  of  tlie  uterus.  This  happens  in  crsi^a  of  so-calli*t| 
iteplicfemia,  whi<-h  represents  the  most  rapidly  fatal  form  of  infection, 
the  patients  occasionally  dying  on  the  second  or  tlurd  day  of  the  puer- 
pcrium  in  a  condition  of  shock,  and  without  the  development  of  local 
symptoms.  A  case  of  streptococcus  st^pticaemia,  observed  recently  in  our 
uut-palient  departnianl,  ended  fatally  within  eighteen  hours  after  the  initial 
rise  of  tenipcralure. 

In  a  small  number  of  cases  the  thrombotic  process  involving  the  pelWc 
veins  may  e.xteml  to  the  femoral  vein  on  one  or  both  sides,  giving  rise  to 
phktftna^ia  alba  doltns.  Tins  accident,  as  a  rule,  docs  not  make  its  appear- 
ance until  some  time  in  the  second  week  of  the  pue]i>erium,  or  even  later, 
the  first  symptom  being  pain  along  the  course  of  the  femoral  vessels,  which 
iu  thin  individuals  may  be  fi-lt  as  hard,  sensitive  cords.  At  the  same  time 
rodema  appears  in  the  feet  and  soon  extends  upward,  though  occasionally 
it  may  appear  first  in  the  thigh.  This  swelling  is  associated  with  s^'vere 
pain,  and  usually  lasts  for  a  considerable  time,  months  sometimes  elapsing 
before  the  patient  can  walk  with  comfort.  At  the  same  lime  the  condition 
is  rart'Iy  fatal  unless  some  complication  occurs.  At  the  onset  of  certain 
cases  of  phlegmasia  the  patients  compbiin  of  severt?  pain  about  the 
chest.  This  sj-mptom  is  attributed  by  Piuard  and  Wallich  to  tlic  arrest 
of  small  thrombi  in  the  pleural  vessels  which  give  rise  to  isolated  areas 
of  pleurisy.  ^H 

In  a  certain  number  of  cases  infection  may  occur  before  the  birth  of  ^H 
the  child.  This  is  designated  as  intra-paritun  infection,  and  usually  occurs 
in  slow  labours  in  which  the  membranes  have  ruptured  at  an  early  period. 
TTnder  such  circumstances  the  temperature  may  b^  markedly  elevatol  and 
the  patient  present  a  profoundly  septic  appearance  even  before  delivery. 
When  the  temperature  during  labour  rises  above  100.5°  F.,  wc  should  always 
think  of  this  complication,  and  at  once  institute  procedures  to  hasten  the 
evacuation  of  the  uterus. 
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Diagnosis. — The  diagnosis  of  puerperal  fever  is  usually  made  without 
difB(riilty,  as  the  clinical  history  is  veiy  signiHcant. 

If  a  patient  who  has  been  doing  well  after  delivery  ha*  a  chill  and  a 
rise  of  temperature  on  the  third  or  fnurtli  day,  we  nuiv  he  practically  f*ure 
that  we  have  to  deal  with  au  infection,  unless  we  can  account  fur  tlie  symp- 
toms by  some  other  satisfactory  cause.  In  many  cases  the  initial  chill 
does  not  occur,  and  the  first  indication  of  the  condition  is  a  rise  of  f*m- 
perature.  In  general,  a  temperature  exceeding  100. -i"  F.  (38"  C),  and  per- 
sisting fur  more  than  twenty-four  hours,  should  be  regarded  as  an  a  priori 
evidence  of  infection. 

In  the  old  times  it  waa  believed  that  the  onset  of  the  lacteal  secretion 
wiis  aeeoiiipanif'd  by  fever,  and  the  older  observers  were  always  ready  to 
attribute  a  rise  of  temperature  on  the  third  or  fourth  day  to  thia  cause.  At 
the  present  time,  however,  this  so-called  "  miTA:  ffver  "  is  no  longer  regarded 
as  n  morbid  entity,  aa  we  know  that  the  nnrinal  pueqierium  should  be  abso- 
lutely afebrile. 

After  the  infoctinn  has  become  well  established,  either  as  an  endome- 
tritis, peritonitis,  or  one  of  the  other  forms,  the  diagnosis  is  generally  easy. 
In  uneomplicatf^d  cases  of  puerperal  endometritis  usually  very  little  pain 
is  complained  of,  and  it  sometimes  becomes  a  ditlieiilt  matter  to  decide 
positively  whether  the  temperature  is  due  to  a  uterine  infection  or  some 
other  eause. 

In  a  certain  nundjcr  of  iusianccs  a  febrile  movement  may  occur  on  the 
third  or  fourth  day  which  may  justifiably  be  ascribed  to  (motional  eavnes, 
such  as  excitement,  fright,  or  grief.  The  temperature  niav  rise  suddenly, 
and  after  reaehing  a  considerable  Ijeighl  proiuplly  fidl  to  normal  within  a 
few  hours.  At  first  wc  should  always  suspect  a  beginning  infection,  and 
it  is  only  after  the  rapid  subsidence  of  the  symplorns  that  such  a  diagnosis 
is  permissible. 

Xow  and  again  a  post-partum  riso  of  temperature  is  caused  by  auh- 
intojinition  from  {he  intestinal  tract.  Special  attention  has  been  devoted  to 
this  subject  by  Budin  and  fJaUier,  who  state  that  in  some  instances  such 
a  condition  may  cl<isi'ly  simulate  puerperal  infection.  The  diagnosis  is 
readily  arrived  at,  however,  by  the  adniinist]*ation  of  a  purgative,  for  after 
a  copious  movement  of  the  bowels  the  temperature  falls  rapidly  and  remains 
normal. 

Again,  fever  occurring  in  the  early  part  of  the  puerpcrium  is  not  un- 
rnmnionly  due  to  intlammatnry  trnubleg  about  the  breasts,  hut  the  subse- 
quent history  of  the  case  readily  clears  wyt  the  question  of  diagnosis. 

In  addition  to  tbe  more  usual  causes  of  fever  during  the  puerpcrium  not 
due  to  infection^  many  intercurrent  diseases  may  be  accompanied  by  a  chill 
and  high  temperature  which  for  a  short  time  may  make  one  suspect  a  puer- 
peral inft'ction,  although  the  subsequent  bistorv  of  the  case  may  show  that 
one's  fears  liave  been  groundlcsis.  This  is  frequently  so  in  angina  and 
acute  pulmonary  aJTections  which  may  occur  at  any  time  during  the  puer- 
pcrium. 

Occasionally,  prolonged  suppurative  processes  in  the  pelvis  may  bo  ac- 
companied by  symptoms  which  may  readily  bo  confounded  with  one  or 


other  of  these  diseases,  bnt  in  the  present  state  of  our  knovlcdge  there  U 
no  reason  why  we  should  long  remain  m  doubt  as  to  the  cause  aad  origin 

of  the  ft'ver  in  a  given  case. 

There  are  two  diseases,  however — niataria  and  typhoid  fever — that  are 
froquenlly  coiifcmndcd  with  puerperal  infection,  and  that  are  oft<.>n  made 
tb4!  Himpegual  10  tihicld  the  practitioner  who  has  neglected  aseptic  precau- 
tions in  the  conduct  of  liis  case.  While  there  is  no  doubt  that  either  of 
these  alTections  may  occur  during  the  puerperal  period,  in  the  vast  majority 
of  cases  the  diagnosis  in  open  to  quesliuu. 

If  the  syoiptoms  be  duo  to  malaria,  one  should  be  able  to  demonstrate  the 
presence  of  the  fipocitic  organisms;  and  in  default  of  a  jxisitive  examina- 
tion of  the  blood  one  is  not  justiliwl  in  reji^rding  an  elevated  temperature 
and  an  mreasiuual  cltill  occurring  during  the  puerpcrium  as  of  malarial 
origin.  Indeed,  it  would  be  far  better  to  go  still  further  and  make  it  a 
rule  that  one  is  never  justified  in  excluding  a  puerperal  infection  as  a 
probable  causative  factor  uulcss  cultural  metliods  have  demonstrated  that 
the  uterine  cavity  is  free  from  all  pathogenic  organisms;  for  it  is  possible 
that  in  a  certain  number  of  cases  a  puerperal  infection  may  be  associated 
with  malarial  poisoning,  and  without  the  Iwcteriologieal  examination  of 
the  uterine  lochia,  after  finding  the  speelfic  plasmodia  in  the  blood,  one 
might  he  satisfied  of  the  exclusive  malarial  origin  of  the  symptoms,  wliere- 
as,  in  reality  they  are  partially  due  to  infection.  Judged  by  these  criteria, 
a  nmlarinl  fever  complicating  the  puerpcrium  will  appear  in  health  statistics 
far  less  frequently  than  at  present. 

At  the  same  time,  there  is  no  doubt  that  occasionally  a  latent  malarial 
infection  may  suddenly  burst  out  again  during  the  puerjjerium.  Thus,  in 
several  of  our  cases  the  women  had  chills  fullowcd  by  fever,  and  we  were 
able  to  demonstrate  the  presence  of  quartan  malarial  organisms  in  the 
blood,  and  at  tlie  same  time  to  make  sure  of  the  absolute  eterility  of  the 
uterine  locliia. 

The  diagnosis  of  typhoid  fever  is  very  frequently  mode  in  prolonged 
cases  of  puerperal  infection,  Ijeing  ba-ied  by  the  average  observer  on  the 
long-continued  fever  and  the  gi-neral  prostration  of  the  palienL  No  doubt 
typhoid  fever  may  be  an  occasional  complication,  but  eveiy  one,  who  will^^H 
make  a  i)«>int  of  inquiring  fully  into  the  many  instances  of  which  he  hears,^! 
will  soon  be  convinced  that  only  a  small  proportion  of  the  cases  so  desig- 
nated arc  really  ij-phoid  in  origin,  and  that  most  of  them  depend  upon  an 
inft-ction  of  the  genital  tract.  In  the  present  stote  of  our  knowledge,  espe- 
cially since  Widal's  discovery  of  the  agglutinative  action  of  the  blood  serum 
of  typhoid  patients  upon  cultures  of  tj-phoid  bacilli,  we  are  not  justified 
in  making  a  diagnosis  of  ty[>hoid  fever  unless  this  specific  action  can  be 
demonstrated. 

Ou  the  other  hand,  typhoid  fever  complicating  the  pnerpertum  may 
simulate  very  closely  a  puer|H'ral  infection,  and  Jung  has  recently  de- 
scribed several  cases  in  which  this  mistake  was  made,  the  true  nature  of  the 
malady  not  being  discovered  until  autopsy. 

To  sum  up,  it  may  he  safely  said  that  every  rise  of  temperature  ob- 
served in  a  puerperal  woman  ehoulJ  be  regarded  as  due  to  infection  until 
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it  lias  been  clearly  deinoiist rated  that  some  oLIier  exciting  canse  is  respon- 
sible. Ucnce  it  follows  that  in  making  a  diagnosis  of  any  affection  com- 
plicating the  piierperium,  an  accurate  and  complete  physical  examination, 
of  the  patient  is  necessary,  and  at  the  same  time  all  the  aids  which  the 
recent  advances  in  micruEKrupy  uud  bacteriology  have  placed  at  our  command 
should  be  utilized. 

Bacieriohgical  Eraminaiion  of  the  Lochia. — As  the  most  common  lesion 
in  puerperal  iniection  is  an  endometritis,  it  is  a  matter  of  some  importance 
to  decide  whether  one  has  to  deal  witli  the  septic  or  putrid  variety;  but 
although  in  many  cases  the  clinical  symptoms  will  give  tolerably  defi- 
nite indications,  a  positive  conclusion  can  be  arrived  at  only  after  a  bacte- 
riological examination  of  the  uterine  locliia,  putrefactive  organisms  being 
obtained  in  the  sapni'mic  and  pyogenic  organisim^,  more  especially  the 
streptococcus,  in  the  eoptic  types.  In  gonorrhceal  infections  the  develop- 
ment of  a  punilent  ophthalmia  on  the  part  of  the  child  affords  an  almost 
po:titive  diagnosis,  but  even  in  such  eases  one  is  not  sure  that  other  organ- 
isms may  not  be  concerned. 

Cultures  may  be  taken  from  the  interior  of  the  uterus  with  compara- 
tively littlo  difficulty  by  means  of  a  simple  device  first  introduced  by  Dii- 
derlein.  TIiJs  cuusists  of  a  glairs  tube  30  to  25  centimetres  in  length  and  3 
to  4  millimetres  in  diameter,  with  a  slight  bend  at  one  end  so  as  to  conform 
to  the  anteflexed  condition  of  the  uterus.  For  practical  purposes  it  is  most 
conveniently  sterilized  by  dry  heat  in  a  long  tube  nf  thick  glass  plugged 
with  cotton,  in  which  it  can  afterward  be  carried  about  ready  for  immediate 
use  without  fejir  of  contamination.  In  an  emergency,  however,  it  may  be 
sterilized  by  Iroiting. 

When  cultures  are  to  be  made  from  the  uterus,  the  inatrumenta  and 
hands  of  the  operator  and  the  external  genitalia  of  the  patient  having 
been  thoroughly  disinfected,  the  patient  is  placed  in  the  Siins's  or  dorsal 
position  and  the  posterior  vaginal  wall  retracted  by  a  suitiible  speculum. 
The  cervix  is  then  seized  and  brought  into  view  with  a  volselluni  forceps, 
and,  its  vaginal  portion  having  been  carefully  cleansrd  with  a  bit  of  steril- 
ized cotton,  the  loehial  tube  is  removed  from  its  container  and  introduced 
as  far  as  possible  iuto  the  uterus,  care  being  taken  to  avoid  touching  the 
external  genitalia  with  it  during  the  manipulation.  To  the  end  of  the 
lochial  tube  protntding  from  the  vulva  a  large  syringe  is  attached  by 
means  of  a  piece  of  rubber  tubing.  On  making  auction  a  certain  amount  of 
the  uterine  contents  is  drawn  up  into  the  tube,  which  is  then  removed  from 
the  utenis  and  its  ends  hermetically  closed  with  sealing-wax.  It  is  then 
replaced  in  its  container  and  taken  to  the  laboratory,  where  it  ia  broken  in 
its  middle  portion  and  cultures  made  from  the  coutcnts  (Fig.  630). 

This  method,  although  it  may  appear  to  bo  somewhat  complicated,  can 
be  readily  carried  nut  by  any  practitioner  who  is  conversant  with  the  ordi- 
nary rules  of  surgical  technique,  and  if  the  tube  be  sent  to  a  competent 
bacteriologist  for  examination  it  can  be  determined  within  twenty-four 
hours  whether  the  infection  is  due  to  pyogenic  or  putrefactive  bacteria, 
and  whether  one  lias  to  deal  with  a  dangerous  or  a  comparatively  harmless 
condition. 
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In  my  practice  such  a  proceduro  forms  a  part  of  the  routine  exami- 
nation in  every  case  presenting  a  rise  of  temperature  above  101°  F. 
The  satisfaction  of  knowing  exactly  with  what  f<trm  of  infection  we  have 
to  (leal  aiiiply  rc[>n,Y«  f<]r  tlic  trcMihlc  taken,  anil  at  the  same  time  the 
rei'n;;nitiou  of  the  infective  agent  gives  important  indications  as  to 
treatment. 

After  removing  the  specimens  of  lochia  for  liactcriolopical  examina- 
tion, provided  the  cervix  is  sulTiciently  patulous,  it  is  well   to  introduce 

the  sterile  finger  into  the  uterua  and 

feel  its  interior,  after  wliich  a  douelie 

of  ricvtiral  litres  of  uuruial  salt  solution 

should  be  given.    Palpation  of  the  cav- 

it}'  of  the  uterus  enables  us  in  many 

cases  lo  pr^nlict  in  advance  tlie  result 

of  the  bacteria  logical  examination,  and, 

what  is  of  more  pmetical  value,  ^vcs 

us  important  information  as  to  the  line 

of  ^r(•at^lent  to  be  purHUtnl.    Thus,  in 

putrid  endometritis  and  infections  due 

to  the  colon  bacillus^  we  nsually  find 

tliR  BurfHce  of  the  uterine  cavity  rough 

aiid  covered   with  shrt-ds  of   brokeu- 

down  tissue;  while  in  the  septic  forms 

its  interior  is  often  perfectly  sraooih. 

The  macroscopic  ap|H>arancc  of  the 

lochia  is  also  of  considenihle  vahic,  for 

in  a  putrid  endometritis  the  discharge 

in  frolhv  nnil  fnnpu'ntly  very  ofTensive 

in  o<luur,  while  in  pure  streptococcic 

infections  it  is  very  little  changed  from 

the   mirmal.     This   distinction   np<?da 

to  be  especially  ernplumized,  since  tho 

first  question  which   the  practitioner 

usually  artka  the  nurse  in  the  presence 

of    fever   during    the   puerjM'riiim,    ia 

whether  the  lochia  are  foul-smelling 

or  not,  and  if  he  receives  a  negative 

answer  he  is  too  apt  to  think  (hat  the 

fever  is  of  other  than  uterine  origin. 

As  a   matter  of  fnct.   the   reverse    is 

almost  constantly  true,  and,  as  a  nde,  the  foulness  of  the  odour  is  in 

inverse  proportion  to  the  danger  to  which  the  patient  is  exposed. 

When  the  process  has  extendc<l  beyond  the  uterus  the  diagnosis  is 
mtieh  more  ivmlily  made,  and.  provided  that  mnlarial  or  t3"phoid  fever  and 
acute  miliary  tuberculosis  have  been  positively  excluded,  it  is  hardly  pos- 
sible to  mistake  the  symptoms  produced  by  a  peritonitis  or  by  a  pyemia. 
In  tho  cases  of  parametritis  and  uiippurativp  affections  of  the  tubes  nnd  ova- 
ries, bimanual  examination  will  denioustnite  the  presence  of  a  mass  on  one 
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or  other  side  of  the  uterus,  if  the  tumour  lias  not  already  made  itaeU  evident 
to  abdominal  palpation. 

Prophijhidic  Trmiment, — In  considering  the  treatment  of  puerperal 
fever,  prophylojcis  should  occupy  the  most  important  place.  As  has  been 
repeatedly  insisted,  puerperal  infection  is  wound-infection,  and  is  due  to 
the  introduction  of  pathogenic  micro-organisms  by  the  hands  or  instru- 
ments of  the  doctor  or  nurse.  Hence  it  naturally  follows  that  the  most 
scrupulous  asepsia  immediately  before  and  duriug  labour  is  the  mejins  upon 
which  we  Imve  mainly  to  rely  to  limit  its  oecuiTence.  Every  physician  who 
conducts  a  labour  case  cannot  feel  too  strongly  his  personal  responsibility  in 
this  connection,  and  ho  fails  to  do  his  full  duty  to  his  patient  unless  he 
regards  the  rules  of  asepsis  as  carefully  as  when,  perfonning  a  capital  sur- 
gical operation.  This  question  with  all  its  varions  phases  has  been  fully 
dealt  with  in  the  appropriate  chapters. 

All  that  has  been  said  concerning  the  necessity  of  cleanliness  and 
asepsis  on  the  part  of  the  physician  applies  equally  well  to  the  nurse,  and  in 
all  her  mnnipulations  alioiit  the  patient  she  slinuld  never  forget  her  respon- 
sibility in  this  respect.  Moreover,  she  slioxild  be  strictly  forbidden  to  make 
vaginal  c-xaiuiualionH  or  give  douches  except  at  the  direct  request  »{  tlie 
physician  in  charge. 

As  long  as  vaginal  examinations  arc  made,  no  matter  how  carefully 
we  ma}'  attempt  to  stprilizc  our  bunds,  infttctinn  will  occnsioiuiUy  occur. 
For  this  reason  vag'Inai  examinations  sliould  be  dis]H'nsed  with  as  far  as 
possible,  and  with  Hiis  end  in  view  the  accoucheur  should  never  lose 
an  opportunity  of  perfecting  himself  in  tbe  methods  of  external  exami- 
nutiun. 

In  view  of  what  has  already  been  said  concerning  the  bacterial  con- 
tents of  the  vagina,  and  the  results  of  the  experiments  of  Ivoopold  and 
others,  which  have  been  confirmed  by  my  own  personid  experience,  I 
strongly  advl«c  against  tbe  cmploynuint  of  tlie  prnjihyhidic  tlviiche  as  a  rou- 
tine procedure,  believing  that  it  should  be  resorted  to  nnly  when  the  vaginal 
secretion  presents  marked  evidences  of  abnormality. 

During  the  second  stage  of  labour  it  is  well  to  have  the  vulva  cov- 
ered with  an  aaoptic  pad  in  the  form  of  a  towel  soaked  in  bichloride  solu- 
tion. This  is  done  not  so  much  for  fear  of  infection  from  the  air,  as  to 
prevent  the  possibility  of  contamination  from  the  patient's  hiinds. 

Tlie  third  stage  of  labour  likewise  otfrra  many  faollitifs  for  infection, 
and  too  much  stress  cannot  be  laid  upon  its  proper  conduet.  Speaking 
broadly,  the  generative  tract  after  the  birth  of  the  child  shonld  be  rfgarded 
as  a  nnli  me  iftntjere,  unless  an  ernergency.  such  as  a  hrrmorrhage  or  an 
adherent  placenta,  necessitate*!  the  introduction  of  tbe  hand. 

Tlie  recommendation  that  a  routine  vaginal  examination  is  called  for  at 
the  conclusion  of  the  third  stage  of  labour  in  order  tn  detect  cervical  tears 
wilh  a  view  to  their  immediate  repair,  cannot  be  too  strongly  deprecated, 
and  those  who  follow  it  will  inevitably  encounter  a  much  larger  percentage 
of  abnormal  pnerperia  than  when  vaginal  examinations  at  the  conclusion  of 
the  third  stage  of  labour  are  reserved  for  nxeeptionnl  and  urgent  cases. 

Another  jwiut  iu  the  prophylaxis  of  pueiiieml  infection  is  to  close  with 
SI 
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sutures  immediately  after  the  conclusion  of  labour  any  perineal  wound 
extends  beyond  the  mucosa,  unless  the  procedure  is  contra-indicated  bj 
found  exhaustion  on  the  part  of  the  patient,  or  by  a  very  Gedematous  o 
tion  of  the  tissues  implicated.  To  save  time,  it  is  the  writer's  practi 
introduce  the  sutures  immediately  after  the  birth  of  the  child,  and  ' 
waiting  for  the  expulsion  of  the  placenta. 

To  recapitulate,  the  liability  to  puerperal  infection  will  be  mate: 
lessened  by  the  strict  observance  of  the  following:  (1)  The  maintei 
of  asepsis  by  the  obstetrician  and  nurse  before,  during,  and  after  deli 
(2)  the  restriction  of  vaginal  examinations  within  the  narrowest  limits 
Bible;  (3)  the  omission  of  vaginal  douches  except  in  certain  rare  c 
(4)  the  immediate  repair  of  perineal  lacerations  which  might  otherwise 
foci  for  infection;  and  (5)  regarding  the  genital  canal  of  the  puer 
woman  as  a  noli  me  iangere,  into  which  neither  finger  nor  instrument  el 
be  introduced  except  in  emergencies. 

Curative  Treatment. — The  curative  treatment  of  puerperal  infecti 
a  question  concerning  which  there  is  a  great  deal  of  dispute,  and  it  is  ] 
able  that  what  is  said  here  may  be  directly  opposed  to  the  usual  practi 
many  physicians. 

If  a  puerperal  ulcer  is  situated  about  the  vulva  or  on  the  lower 
tion  of  the  vagina,  it  sliould  be  occasionally  touched  with  pure  car 
acid  or  tincture  of  iodine,  and  the  parts  kept  as  clean  as  possible.  I 
repaired  perinaeum  breaks  down  and  suppurates,  the  stitches  should  b 
moved  in  order  that  free  drainage  may  be  provided. 

As  has  been  said,  puerperal  endometritis  is  the  form  of  infection 

frequently  encountered,  and  unfortunately  the  directions  for  its  treat 

differ  widely  and  are  often  contradictory. 

■  '  I  As  soon  as  the  patient's  temperature  reaches  102"  F.,  unless  a  ub 

'  infection  can  be  excluded  with  a  fair  amount  of  certainty,  the  uterine  h 

I  ■  should  be  obtained  in  the  manner  described  above,  and  submitted 

f     , ','  bacteriological  examination.    When  feasible,  immediately  after  having  i 

II  ,  ; ;  drawn  the  tube,  the  sterilized  index  finger  should  be  introduced  anc 

t  '.,.'.  interior  of  the  uterus  carefully  explored,  after  which,  by  means  of  ca 

1    I  bimanual  examination,  the  condition  of  the  appendages  and  the  broad 

a       1  ments  is  determined.    If  the  uterine  cavity  is  perfectly  smooth,  a  doucl 

•  ;  several  litres  of  boiled  water  or  normal  salt  solution  should  be  given, 
I  i;  curettage  should  not  be  thought  of.  On  the  other  hand,  if  its  interi 
\     i  ^                                    rough  and  jaggod  and  contains  more  or  less  debris,  it  should  be  thorou 

•  i  cleaned  out  with  the  finger,  after  which  an  abundant  saline  douche  sli 

be  employed. 

Cvrettage  as  a  routine  measure  in  all  cases  of  puerperal  endomei 
is  by  no  means  to  be  recommended,  for  the  reason  that  in  the  most  w 
cases  there  usually  is  absolutely  nothing  in  the  uterine  cavity  which  ca 
removed,  and  its  employment  can  only  do  harm  by  breaking  down  the 
i  coeytic  wall  which  serves  to  prevent  the  invasion  of  the  deeper  laye 

fl  the  utonis  by  the  offending  bacteria.    On  the  other  hand,  when  the  u1 

contains  much  debris,  its  removal  is  more  readily  effected  by  means  o: 
finger  than  by  the  curette. 
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This  teachinR  is  directly  contrary  to  that  of  many  American  and  the 
inaJDrily  o[  l-'reneh  writers,  who  enthusiastically  recommend  the  uee  of  the 
curette  in  all  cases  of  puerperal  infection.  On  the  other  hand,  Fritseh, 
whose  viewK  reprept'nt  the  consprvativt-  Geruian  ductrincR  on  the  suhject, 
M'tudd  reserve  its  usu  fur  exceptional  cases,  and  certainly  the  writer*a  expe- 
rience has  convinced  him  of  the  advisalnlity  of  this  restriction. 

The  routine  iiae  of  hirhioTide  or  carbolic  inira-nieritie  dourJug  in  the 
tniatnumt  of  thL*se  eases  is  euulm-iuJicatud  on  several  grounds.  In  caat>s 
duo  to  virulent  streptococci,  a  histolojrical  examination  shows  that  the 
orjianisms  have  penetrated  deup  down  into  the  tissues  by  the  time  the 
initint  dull  and  rise  of  tenijteraturc  inicurs.  Undnr  thpse  circumslarce* 
the  em]>loyment  of  an  anti^ptic  douclic  is  not  rational,  inasmucli  as  the 
pomiiciilil  Hiiid  cannot  possibly  penetrate  the  uterine  wflU  siiflficicntly  deep 
to  roach  the  l>aetfiria,  which  arc  giving  riss  to  the  symptoms  and  u])on  which 
the  further  spi"ead  of  the  disease  is  dependent. 

illoroovcr,  it  has  been  shown  experimentally  by  Bumm  that  bichloride 
injections  penetrate  the  litisiies  only  to  a  ver}-  slight  extent.  lie  took  the 
liver  nf  an  animal  deiid  of  anthrHX,  and  after  soakinp  it  for  thirly  ininiiles 
in  a  l-tij-1,000  bichloride  sohition  placed  it  upon  a  freezing  mierotoine  and 
cut  thick  sections  from  it.  After  cutting  nff  about  jJ^  of  a  millimetre,  he 
inornlttted  the  next  spction  into  another  animal,  which  succumbed  tn 
aiitiirax,  thus  showing  that  tlic  gerinieidHl  action  of  llie  bieldoride  ha{i  been 
exerted  only  u])on  the  surface.  If  this  he  tbe  case  in  the  laboratory  after 
the  tissues  have  l>een  immersed  in  the  antiseptic  solution,  what  effect  can  we 
expeirt  upon  organisms  embedded  in  the  muM'ular  wall  of  the  uterus  fn>tn 
the  transitory  application  to  the  siirfncc  of  a  few  litn.'s  of  a  weak  bicldorlde 
sohition?  Bumm  likewise  slinwerl  that  the  etn'ptncocoi  made  their  way 
through  the  uterus  with  great  r«piflity.  travelling  8  centimetres  or  more  in 
the  space  of  six  houre.  What  has  been  said  concerning  bichloride  applies 
equally  well  to  the  other  disinfeetimts. 

On  the  ollipr  hand,  their  employment  in  rases  of  putrid  endometritis  is 
even  less  rational.  In  the  vast  majority  of  such  cases  simply  cleaning  out 
the  nterus  with  the  finger  or  curetle,  followed  by  a  douche  of  eierile  salt 
solution,  will  lead  to  a  rajiid  fall  of  teniperatiire  and  the  ameli^lra1io^  of  un- 
toward symptnms.  llw  object  in  giving  a  douche  in  these  cases  is  simply  to 
waih  away  the  /?i"7»ris  which  has  been  left  hehind  by  the  finger,  and  for  lliis 
purpose  sterile  water  or  salt  solution  la  far  }>etter  than  any  antiseptic  fluid. 

Tn  addition  to  these  somewhat  theoretical  objentions,  there  is  this  very 
praetical  one:  that  the  employment  of  antiseptics  may  do  an  iiuirtense 
amount  of  harm.  Kot  a  few  cases  of  sudden  collapse  following  the  use  of 
earholie-acid  douches  are  on  recnnl,  while  in  aome  instances  intra-uterine 
iiij'ecfions  of  bichloride  have  been  proved  to  have  been  the  diriwt  cause  of 
death.  Several  years  ago,  at  the  autopsy  upon  a  woman  who  was  supposed  to 
have  died  from  puerperal  sefwis.  T  found  all  the  anatomical  lesions  of 
bichloride  poisoning,  so  that,  to  say  the  least,  it  remained  doubtful  whether 
the  infection  or  the  treatment  instituted  for  its  relief  was  resp^nsihle  for  the 
fatal  issue. 

On  reference  to  the  literature  at  that  time,  I  collected  some  46  cases 
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in  which  death  had  followed  the  emplo^iiient  of  bichloride  douches  daring 
the  puerperium.  In  many  ia8tanct?8,  to  be  sure,  cjcceesive  quantities  luid 
bfuu  I'juployeU,  but  iu  sovcnil  a  single  injovtion  of  several  liti"ua  uf  a  l-io- 
4,000  solution  had  resultt'd  in  fatal  mercurial  poisoning.  When  Iheac  facts 
arc  taken  into  consideration,  along  with  the  theoretical  objections  to  the 
employment  of  antiscptice;  under  these  circmustauces,  it  would  appear  tliit 
thi:  benefit  to  be  expected  from  their  employment  is  at  least  verj-  prublcmal- 
ical,  while  the  donspra  are  very  real. 

The  results  following  the  method  of  treatnient  Just  outlined  are  quite 
as  good  aii  those  obtained  with,  the  various  antiseptic  douches,  and  thiii 
contention  i&  sustained  by  the  experience  of  Banim  and  Kriinig.  By  this 
means  1  have  treated  52  cases  of  streptococcic  endometritis,  with  2  deaths 
attributable  to  the  diaeaae — a  inartality  of  lesa  than  4  per  cent.  In  30 
eases  I  had  to  deal  with  a  pme  streptococcic  infection,  and  all  of  the  pa- 
tients recovered;  while  of  12  cases  in  which  it  waa  associated  with  tlie 
colon  bat'illus  or  other  orgiiiiisnis,  2  j)rovRcl  fatal.  The  InUer  figures  appar- 
ently bear  out  the  eouelutious  of  Bar  and  Tissier,  that  uombiued  inftrctions 
with  Streptococcus  pyogenes  and  liacillus  coli  are  much  more  dang(!mug 
than  infections  due  to  either  organinni  alone.  At  the  same  time  it  is  not 
desired  to  give  the  iinpre«sion  that  pure  .strvploeoceie  infectious  are  devoid 
of  danger,  as  they  are  always  serious  and  often  fatal,  and  the  writer  feela 
sure  that  he  must  Inevitably  have  deaths  to  rcpoit  sooner  or  later.  Never- 
theless, the  resiiUa  in  the  cases  just  mentioned  would  apjiear  to  indicate  that 
too  energetic  treatment  may  be  Uaniiful,  and  that  an  equally  good  or  bet 
outcome  can  be  obtained  by  siifer  and  more  conservative  measures. 

To  recapitulate,  in  dealing  with  a  rase  of  puerperal  endometritis  after 
having  removed  some  of  the  uterine  lochia  for  cultures,  tlie  cavity  plionid 
be  explored  by  the  sterile  finger  and  cleaned  out  or  not  according  to  ita 
condition.  The  utenis  should  tlien  be  douched  with  several  litres  of  boiled 
water  or  Hterile  salt  sohitiou.  If  the  bacteriological  examination  ehovs 
the  presence  of  streptococci,  all  local  treatment  should  at  once  be  omitted. 
If.  on  the  other  hand,  one  has  to  deal  with  a  putrid  endometritis,  and  the 
symptoms  do  not  yiehl  to  the  first  injection,  ndilitional  douches  may  bo 
given.  When  the  infection  has  extended  beyond  tlie  uterus,  local  treatment 
should  not  be  pereisted  in,  as  it  will  do  more  harm  than  good. 

Bumm  obserred  that  in  many  instances  involution  had  taken  place  ve 
incompletely,  and  he  therefore  recommeuded  the  rmploymeut  of  ergot  to 
secure  better  contraction,  thereby  occluding  to  a  greater  degree  the  lym- 
phatics in  the  uterine  wall.  My  own  experience  is  in  accord  with  this 
view,  and  in  cases  in  which  the  uterus  is  larger  than  it  should  be  at  a  given 
perit>d  of  the  puerperium  the  employment  of  the  drug  would  certainly  . 
appear  to  be  indicated.  ^H, 

In  gonorrhceal  endometritis  active  treatment  is  not  required  at  the  time, " 

since  in  the  vast  majority  of  cases  the  slight  rise  of  temperature  associated 

with  the  onset  of  the  disease  soon  falls  to  normal,  and  tlip  patients  recover 

spontaneously  or  are  left  with  a  chronic  endometritis  and  dist^ases  of  the 

[appendages,  which  can  be  treated  much  more  advantageously  at  a  later 

^period. 
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In  all  severe  cases,  general  toaic  measairea  that  will  serve  to  keep  up  the 
stren^h  uF  the  pati^ul  aud  iucreaiie  her  retiistance  tu  Uic  iufedive  virus 
are  luost  valuable.  The  most  reliable  drugs  are  strychnine  and  alcohol, 
and  it  i&  a  matter  of  experience  that  these  patients  can  bear  much  larger 
quantities  ol  the  latter  than  when  in  hi^iillh.  High  fever  should  nut 
bi;  {:imitNited  with  autipyreliea,  the  external  application  of  cold,  either 
in  the  form  of  spon^ings  or  cold  baths,  being  far  preferable,  llydro- 
iherapcutic  measures  have  been  (^nthusiawtieally  advocated  by  Mac6, 
liunge,  and  DeHtemes,  aud  in  their  huuds  have  given  very  satisfactory 
results. 

If  the  process  hoe  extended  beyond  the  uterus,  and  we  have  to  deal  with 
a  jmraruetritis  or  a  pelvic  peritonitis,  dry  or  moist  hcfit  to  the  lower  por- 
tiotk  of  the  abdomen  in  the  form  uf  poultices  or  utlier  hoi  applications,  is  to 
be  recommended. 

Oc'cnsionatly,  8ur|)ri«ingly  good  results  are  obtained  in  profoundly  se[)tic 
conditictns  by  ^eI>eat^;d  subcutaneous  injections  of  sterile  salt  solution.  At- 
tention was  first  directed  to  this  method  of  treatment  by  Bosc,  and  subse- 
quent experience  has  in  great  part  justified  his  predictions. 

Of  late  a  great  deal  has  been  written  on  the  opernUvc  Ireatnmint  of 
purrpiTid  inffction,  nearly  every  prominent  obatetrietan  and  gyna!C»dugist 
having  made  some  contribution  to  the  subject.  Every  one  is  agreed  as  to 
the  advisability  of  opening  parametritic  abscesses  as  soon  as  fluctuation 
appears  ratlier  tlmn  allowing  them  to  rupture  spontaneously.  Not  un- 
ctomnionly,  in  coses  of  paraine Iritis,  an  palpation  a  semi-lhietuant  sensa- 
tion is  conveyed  to  the  examining  finger  which  may  lead  one  to  suppose  that 
one  has  to  deal  with  pus,  whereas  upon  opening  the  snppose<l  abscess  through 
the  vagina  or  abdominal  wall,  aa  the  case  may  be,  the  tumour  turns  out  to  be 
a  masri  of  inllaiumatory  exudate  without  pus  formation,  and  only  a  small 
amount  of  serous  fluid  will  escape  when  it  is  cut  into.  Fortunately,  incision 
into  these  mnsst-a  frequently  gives  as  good  results  as  if  a  considemble  quan- 
tity of  pus  had  been  evacuated,  just  as  happens  in  ordinary  coses  of  cellu- 
litis in  other  portions  of  the  body. 

When  pus  tubes  or  ovarian  ahscesses  can  be  marie  out  hy  bimanual  pal- 
pation, their  rctuoval  is  urgently  indicated,  for  as  long  as  they  remain  the 
patient  will  continue  in  a  septic  condition.  Whether  these  should  be  dealt 
with  hy  laparotomy  or  by  puncture  thiough  the  vagina  will  depend  u|>on 
the  particular  case.  If  they  arc  freely  movable,  laparotomy  should  be 
performed;  whereas  if  they  are  adherent  and  readily  accessible  from  below, 
vagina]  puncture  with  subsequent  packing  of  the  abscess  cavity  with 
gauze  is  to  be  preferred. 

Tlie  chief  point  of  discussion  concerning  the  operative  treatment  of 
puerperal  infection  hns  been  as  to  the  advisability  of  removing  the  infect- 
ed uterus  at  an  early  period.  TTere  the  various  fmrgi'ons  take  quite  oppo- 
site views,  the  more  ra<lical  advocating  its  prompt  removal,  while  the  more 
conaervativo  do  not  regard  this  step  with  favour. 

For  two  reasons  it  would  appear  that  hyxferpriotnti  is  usually  contra- 
indicated  in  pupqieral  infection.  In  the  first  place,  if  one  operates  at  a 
period  sufficiently  early  to  prevent  the  extension  of  the  process  to  other 
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organs,  a  largo  number  of  uteri  will  undoubtedly  be  removed  unnecessarily; 
on  the  otber  hand,  if  one  wails  until  a  latter  p^'riod,  wliuii  oOier  organs  have 
became  implicated,  the  operation  will  als«  be  useless.  Nuvertheleiw,  Uiere 
is  a  reatrietud  field  for  hysterectomy  In  those  cases  in  which  the  procces 
has  not  extended  materially  beyond  the  uterus  but  hat*  given  rise  to 
abscess  formation  within  its  walla.  Again,  in  a  putrid  endometritis,  when 
all  olhf.T  attempts  to  check  the  disease  have  proved  futile,  the  operation 
would  appear  to  be  justifiable.  Sa]>pel  has  reported  a  case  of  this  nature 
in  which  after  total  failure  of  all  other  methods  of  treatment  hysterectomy 
waa  followed  by  complete  recovi-ry. 

Lusk  suggested  that  hysterectomy  may  sometimes  be  useful  in  the  cases 
of  pysi'inta  in  which  infccled  thrombi  are  carrjpd  froTii  the  utcnis  to  various 
|>ortions  of  the  body,  giving  rise  to  a  hectic  comlition.  He  dct^larcs  that 
if  the  operation  be  done  early  enough — say  after  the  second  rise  of  tem- 
perature—it olfers  a  very  reasonable  chance  of  success.  Xo  doubt  in  ex- 
ceptiv>nal  casps  this  may  In*  tnic,  hut  as  a  niht  ihct  thrornhosis  has  cxfjended 
far  beyond  the  uterus  by  the  time  the  pyaiiuc  syinptoriis  make  their  apiK-ar- 
ancc,  and  the  operation  would  have  to  be  done  througli  septic  tissue.  On 
the  whole,  the  question  of  hysterectomy  in  this  affection  would  see^  to  de- 
pend upon  our  ability  to  make  a  correct  diagn<wis  and  to  foretell  the 
course  of  the  disease.  This,  however,  is  a  most  dillk-ult  matter,  ami  uutil 
more  accurate  means  of  diagnosis  and  prognosis  are  at  our  disposal  we 
do  not  believe  that  the  operation  will  be  very  generally  accepted.  This 
questiou  has  been  carefully  considered  by  Bunun  (1!)02),  who  arrived  at 
practically  the  same  conclusions. 

The  prospects  of  coping  more  successfully  with  puerperal  infection 
were  greatly  brightened  in  1896  by  Marmorek^s  announcement  of  the  dis- 
covery of  an  {intiftrrptoeocfic  sfrum.  Unfortunately,  up  to  the  present 
lime  the  results  of  serum  therapy  have  not  proved  more  satisfactory  than 
()lher  mcthcMls  of  treatnmnt.  In  May,  IHJiH,  a  committee  of  the  American 
Gyna-co logical  Society,  of  which  the  writer  was  rlmirman.  made  an  exhaust- 
ive report  upon  this  subject,  giving  the  couiplete  literature  and  collecting 
all  the  cases  treated  by  senim  reported  up  to  that  time.  They  found  that 
353  cases  of  puerperal  infection  had  been  so  treated,  with  7;*  deaths — a 
mortality  of  20.74  per  cent.  In  a  lai^^e  number  of  cases  the  lochia  were 
not  examined  bacteriologically,  and  there  was  therefore  considerable  doubt 
as  to  whether  the  infections  were  due  to  the  strcptococcvis;  hut  in  101 
cases  in  which  its  presence  was  demonstrated  there  were  3;J  dwtths — a  mor- 
^^^  tality  of  S'-J.G!)  per  cent. 
^^P  This  is  a  very  discouraging  showing,  especially  when  compared  to  the 

^^^       rosulta  obtained  by  Kronig  and  the  writer  without  senmi  therapy,  the 
I  former  having  treated  56  ajul  the  latter  52  cnsea  of  streptiK-nccus  endome- 

I  tritis,  with  a  mortality*  of  les?  than  4  per  cent.    The  question  therefore 

I  arises.  Was  the  high  mortality  atte-nding  the  use  of  the  antistreptococcic 

I  serum  due  to  its  emplojTncnt  or  tji  other  causes?    Our  investigations  haT- 

I  ing  indicntrd  that  (lie  scrum  was  practically  harmlesa,  the  poior  results  fol- 

^^^        lowing  its  us<'  can  prohnbly  be  explained  in  one  of  two  ways:  first,  that 
^H       only  exceptionally  severe  cases  were  treated  by  it;  and  secondly,  that  a 
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large  number  of  tlie  cases  bo  treated  liaJ  already  been  curetted — a  procedure 
which  is  oftt'n  followed  by  untoward  results. 

In  viiiw  of  thfsu  fat:ls,  tliL-  committee  reported  that  there  was  no  evi- 
dence in  favour  of  the  therapeutic  value  of  antistreptococcic  scrum,  although 
it  apparently  did  not  exert  a  doleteriou*  effect  ujwn  tlie  [laticnl.,  and  there- 
fore might  Imj  crnpluyed  if  the  physician  so  desired. 

AUhoujrh  at  first  sight  it  would  seem  ditficult  to  reconcile  these  con- 
clusions with  thi'  enthusiastic  report-s  of  many  obsen-ers,  it  is  probable 
that  the  good  resulta  of  individual  practitioners  must  be  attributed  to 
the  fact  that  they  employed  the  serum  only  in  a  few  cases,  and  seem 
to  have  forgotten  that  most  case*  undergo  spontaneous  cure  if  not  inter- 
fered with. 

It  is  always  difiiuult  to  arrive  at  correct  conclusjona  as  to  the  value  of 
any  given  therapeutic  agent,  unless  large  nuttibcrs  of  cases  arc  used  as  a 
baais,  and  this  is  particularly  true  in  the  affection  under  consideration,  for 
the  reaM)n  tlial  its  clinical  course  is  no  very  variable.  Thui*,  it  is  not  at  all 
rare  in  cases  of  streptococcic  infection  to  see  the  lem])ci-ature  rise  rapidly 
to  103*-105*'  F.,  remain  there  fnr  a  day  or  so.  and  then  fall  as  rapidly  as 
it  had  risen.  This  may  <iccur  without  the  pmployni«nt  of  any  treattnent, 
and  had  the  specific  serum  been  employed  in  hucIi  eases  it  is  more  than 
probable  that  the  rapid  amelioration  of  symptoms  would  hnvc  been  attrib- 
uted to  its  use. 

That  we  as  yet  possess  no  salisfactory  trealmciil  fnr  all  cases  of  puer- 
perfll  infection  is  inilioated  by  the  vast  number  of  method,'!  advocated  from 
time  to  time.  In  this  place  only  a  few  of  the  more  recent  need  be  men- 
tioned. 

Foehler  advocates  in  pyaeraic  cases  the  production  of  what  he  calls 
ahsref  tie  fixoiinu — that  is,  the  production  of  iibsecsses  on  various  por- 
tions of  the  body  by  thn  HulK'utarieoiis  injection  of  turpcntinp.  He  thought 
he  ohserve<l  that  the  condition  of  the  patient  impruved  as  soon  as  the 
abscesses  made  their  appearance  on  the  surface.,  and  his  method  of  treat- 
ment was  intended  to  simulate  Nature's  pr^icem*.  Unfortunately,  experi- 
ence lias  fnili^l  to  strengthen  Ibis  view. 

Keziijursky,  in  1804.  reported  3  eases  of  severe  venous  sepsis  in  which 
he  gave  intravenous  injoetions  of  1  to  6  milligrammes  of  eorrosive  subli- 
mate. Tie  noted  a  marked  effect  following  its  exhilvitioti,  and  both  patients 
recovered.  His  work  was  enthusiastieally  taken  up  by  Rissmann.  who 
likewise  reportoii  several  cures.  In  the  hands  of  others,  however,  the 
method  hm  not  proved  satisfactory. 

TTofltaucr,  in  IRftfi.  reported  7  cases  of  puerperal  sepsis  in  which  he 
produced  an  arlifieial  leucocytiHsis  by  the  employment  of  nuclein.  In  some 
of  his  cftses  the  temperature  fell  by  a  lysis  and  in  others  hy  crisis,  and  he 
believed  that  the  artificial  lencocytosis  played  a  marked  part  in  their  cure. 
Thns  far  no  one  has  substantiated  Hofhaurr's  results,  but  Ilirsl  states  his 
belief  that  more  is  to  be  expected  from  this  line  of  treatment  than  from 
serum  therapy. 
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CHAPTER    XLY 
DISEASES  AND  ABNORMALITIES  OF  THE  PVERPERIUM 

We  liave  already  digcusacd  in  detiiil  the  more  typical  instances  of  puer- 
peral infectioia.  We  shall  now  take  up  certain  at\'pical  varieties — tetanus, 
phlegmasia  aiha  dolens,  and  pystitis— and  slmll  then  proceed  to  consider 
certain  other  (licenses  ard  ahnnrmalities  which  may  he  encountered  in  the 
pucr[>eriiim,  but  which  are  not  due  to  tlie  introduction  of  infective  material 
into  the  Rcnitftl  tract.  Thus,  we  shall  find  that  fever  associated  with  con- 
atitiitianal  distiirhances  is  not  infrequently  met  with  as  the  result  of  patho- 
logical conditions  in  the  hreasta,  disorders  of  the  intestinal  tract,  and  in 
very  rare  instances  of  emotional  causes.  Moreover,  it  must  be  remembered 
that  Nature  has  not  rendered  the  puerperal  woman  exempt  from  the  vari- 
ous disordrrs  from  which  she  mi^ht  suffer  at  other  times. 

letanttft. — The  undoubted  development  of  tetanus  during  the  puerpe- 
rium.  although  a  very  rare  oceurrcnec,  has  heen  fully  established  hy  tlic 
researchps  of  Chanteinesse  and  Wiilal,  TTeyse,  RiiheHka,  and  others,  who 
have  isolated  the  characteristic  bacilli  from  the  uterine  lochia.  Tlie  infeo 
tion  usually  follows  )cn"0ss  errors  in  antiseptic  technirpie,  especially  during 
operative  proci^dures.  Thus,  in  several  of  the  reported  cases,  it  is  recorded 
that  the  operator  placed  the  forceps  upon  the  dirty  floor  by  (he  side  of  the 
bed,  and  afterward  carried  it  directly  to  the  genital  tract  of  the  patient. 
Occasjonally,  however,  such  an  orplanation  cannot  be  adduced,  as  in  the 
recent  epidemic  in  the  Prague  Tjylng-in  Hosjntal,  the  disease,  in  one 
instance,  at  least,  occurred  in  a  woman  who  had  not  even  been  examined 
intenially. 

The  disease  follows  abortion  more  frequently  than  full-term  labour, 
and  as  a  rule  gives  rise  to  untoward  manifpi^tations  between  the  sixth  and 
tenth  days  of  the  puerpcriuin,  and  sometimes  later,  though  in  rare  instances 
the  first  symptom  has  hi^en  known  to  appear  before  the  completion  of 
labnur.  The  prognosis  is  very  grave.  All  of  the  20  patients  mentioned  by 
Kuboskfl  succumbed,  while  Vinay  reports  a  sitnilar  result  in  91  out  of  the 
lOfi  eases  included  in  his  statistics. 

Beyond  affording  means  for  temporarily  controlling  the  symptoms, 
therapeutic  measures  are  valueless,  tmd  thus  far  thci  re.»'idt«  obtained  from 
the  employment  of  anti-tetanus  eenim  have  not  been  encouraging,  although 
its  prophylactic  emploj-ment  has  been  attended  by  excellent  results.  In 
Tiew  of  the  hopelessness  of  other  lines  of  treatment.  Pawlik  and  Hiibeska 
removed  the  uterus  in  several  of  their  cases,  but  without  avail. 
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Thromboftis  of  the  Vessels  of  the  lower  Extremitiei, — Thrombnsis  oc- 
curring in  the  cniral,  popIitL-al,  or  saplit-'iiuiis  voius— //ft/cf/mtww  aU/a  dolens 
.  — is  usually  a  manifesUtion  of  infection,  and  follows  the  direct  extension  of 
a  thrombotic  process  from  the  pelvic  veins,  although  occawinnally  it  rt>sults 
from  a  lot-alized  phlehitis  or  periphli'bili.s.  Tlie  lumJua  uf  tlte  \&rge  veios 
rarely  undergo  coraplyle  obliteration,  so  that  the  circulation,  wbile  mark- 
edly interfered  with,  is  not  completely  sluit  off. 

SiTTiptoms  of  phlegiTia-sia  <.lo  not  usiuilly  make  tlieir  apppArance  until 
the  latter  part  of  the  iM^cond  week  of  the  pULTperium  or  even  later.  In  most 
ca«e«  the  first  inauifestalion  is  pain  in  one  leg  extending  along  the  course 
of  one  of  the  larger  veins;  this  is  soon  followed  hy  oedema,  which  usually 
begina  in  the  foot  and  extends  upwai-d,  idthniigh  occasionally  it  appears 
first  in  the  neighbourhoud  of  the  groin.  The  leg  boou  becomes  much 
awollen,  the  skin  being  tightly  stretched  and  presenting  a  glazed  appear- 
ance, and  at  first  pitting  can  be  olicittnl  only  after  pmlonged  pressure  with 
the  finger-tip.  If  the  crural  vein  is  implicjited,  a  cord-like  structure,  which 
in  vnry  sensitive  (o  pressure,  can  often  be  palpated  just  beneath  Poupart's 
ligament  and  for  a  certain  distance  down  the  thigh. 

The  inflammatory  changes  are  usually  attended  by  some  elevation  of 
temperature,  the  pulses  being  more  or  less  accelerated.  Uigli  fever  antl  a 
very  ra])id  uttion  of  the  heart  usually  indicate  that  a  similar  process  is 
taking  place  in  other  portions  of  the  body,  and  tliut  the  ])a(ient  is  suffer- 
ing from  a  general  infection  or  ])ya?iuia.  The  pain,  swelling,  and  tem- 
perature continue  for  several  weeks,  and  then  gradually  aubside,  though 
oeeasionally  months  elapse  before  the  patient  regains  the  full  use  of 
the  leg. 

Ordinarily,  the  process  is  limited  to  one  side,  more  rarc^ly  both  ejc- 
tremities  are  atfiK-tcKl,  an  intemil  of  a  week  or  ten  days  elapsing  before  the 
second  leg  becomes  implicated.  If  pniperly  treated,  most  cases  undergo 
spontaneous  euro,  the  ctmdilion  being  dangerous  only  when  it  forms  part  of 
a  generalizefl  infection,  or  when  the  liirouibus  undergoes  suppuration  and 
softening,  so  that  infected  parlielea  are  carried  to  other  parts,  giving  riao 
to  metastatic  abscesses  and  occaaioually  to  sudden  death  frfim  pulmonary 
embolism. 

Trenhnfnt. — Perfect  rest  is  ahsolulely  essential.  The  lower  part  of  the 
leg  should  be  elevated,  and  the  entire  member  encased  in  absorbent  cotton 
and  protected  from  the  weight  of  the  bedclothes  by  a  snitnble  contrivance. 
If  the  pain  is  severe  morphine  may  be  required,  though  oniinarily  the  appli- 
cation along  the  course  of  the  thrctmbosed  vein  of  cloths  soaked  in  lead 
water  and  opium  is  followed  by  marked  relief.  Excellent  results  have  }vsen 
H  reported  from  painting  the  leg  with  n  l.V  or  20-per-cent  sohilion  of  ichthyol. 
^^P  On  account  of  the  <binger  nf  detaching  portions  of  the  thrombus,  the 

W  leg  should  never  be  ndd)ed.    'i'he  jjutient  should  bo  kept  in  a  horizontal 

■  position  for  at  least  a  week  after  the  pain  has  disappeared  and  the  temperm- 

I  ture  subsided,  and  after  being  allowed  to  get  up  she  should  be  cautioned 

I  against  making  sudden  movements. 

I  Small  varicivae  veins  of  the  lower  extremities  sometimes  undergo  throm- 

I  bosia  during  pregnancy,  but  more  often  during  the  first  weeks  of  the  puer- 
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periuin.  In  pregnane}'  this  occurrence  ia  favoured  by  the  interference  with 
the  circulation  due  to  the  pressure  exerted  by  the  uterus  upon  the  veescia 
returning  from  the  extrt'inities.  During  tlie  puerperiuni  its  development  ia 
occasionally  favoured  by  prce^ure  exerted  upon  the  intrapelvic  veina  by 
inflammatory  exudates.  In  small  veins  the  thromboais  is  usually  nnattcndcd 
by  syinptoius.  although  now  and  again  the  development  of  a  localized  plite- 
bitiii!  or  pcTiphlehitt»  may  c-auHe  pain,  and  exceptionally  eventuate  in  tlie 
fomintiun  of  a  small  localized  abscess. 

Ganfrene  of  the  Lower  Extremities, — In  very  rare  instances,  as  the  re- 
sult, of  extensive  thrombosis  of  the  venous  channels  or  of  emboli.-im  of  the 
crural  artery,  the  circulation  in  the  foot  and  ankle  may  b+^coine  so  impaired 
that  gangrene  results.  One  or  both  ftset  may  be  affected  in  this  way.  This 
accident,  first  described  by  Churchill  and  studied  more  particularly  by 
Wormspr  and  RiuTkhard,  is  one  of  the  most  serious  complications  of  the 
puerpcrium,  and  usually  ends  fatally.  Thus,  G2  per  cent  of  the  34  patients 
mentioned  in  Lafond's  thesis  died,  in  spite  of  the  fact  that  in  several 
instance-s  amputation  wua  resorted  to  in  order  to  check  the  further  devel- 
opmcnt  ()r  tlip  process. 

Siseasei  of  the  Urinary  Tract. — \  n/slUis  occurring  during  the  puer- 
pcrium is  usuaHy  the  result  of  infection  following  catfieterizalion,  during 
which  the  ndes  of  asepsis  have  not  been  scrupulously  followed.  The  occur- 
rence of  the  condition  is  favoured  by  the  prpsence  of  slight  lesions  of  the 
vesical  mucosa  which  frequently  accompany  easy  and  spontaneous  labours, 
and  are  almost  universally  a.S3oeiated  with  difficult  fleliveriej?. 

In  view  of  the  impossibility  of  thoroughly  disinfecting  the  vulva  am! 
iirethral  orilice,  cystitis  will  occasiunally  occur,  di'spite  the  imist  rigid  pre- 
cautions. For  this  reason  catheterization  should  bo  restricted  to  (he  great- 
est possible  extent,  and  employed  only  in  those  cases  in  which  (he  pjitient 
ia  uimble  to  evaruate  her  bhidder  after  being  placed  in  a  sitting  position. 
In  rare  instances,  the  alTcc:tiou  results  from  the  direct  extension  of  arcoe 
of  inllammation  about  the  urethral  orifice  and  vulva. 

As  the  process  demands  a  certain  period  of  incubation,  syrapt^oms  do  not 
usually  appear  for  several  days.  The  patient  first  experiences  a  frequent 
desire  to  micturate^  but  jMisses  only  a  small  quantity  of  urine  at  one  time, 
the  act  being  accompanied  by  a  burning  sensjition  in  the  urethra  and  a 
tendtmcy  to  tenesmus  after  each  evacuation.  At  the  Kime  time,  the  bladder 
and  the  urethra  become  sensitive  on  pressure.  The  urine  is  usually  cloudy, 
and  upon  microscopic  examination  is  found  to  be  looded  with  mucus,  leu- 
cocytes, ppithelial  cells,  and  bacteria.  Occasionally  it  contains  a  large  pro- 
portion of  blood.  Tlie  acid  reaction  is  usually  retaintnl,  although,  more 
especially  when  the  process  is  prolonged,  the  secretion  may  become  alkaline, 
and  very  offensive  in  odour. 

Kow  and  again  cases  are  encountered  in  which  the  infection  is  bo  aerere 
that  larger  or  smaller  portions  of  the  mucosa  become  exfidiated  and  are  cast 
oil  with  the  urine,  their  expulsion  being  associated  with  cramp-Uke  pains. 

In  these  virulent  types,  and  also  in  the  milder  but  obstinate  processes,  the 
dispajse  tends  to  extend  up  the  ureU^rs  and  to  involve  the  pelvis  of  the  kid- 
ney, giv^ing  rise  to  a  pjeht-nephrosis  or  even  a  pyelu-nephntis,  though  several 


800 


OBSTETRICS 


weeks  are  usually  required  for  tbe  development  of  these  latter  conditione. 
Thus,  in  some  cases  the  patient  who  has  previously  had  a  cystitis,  but 
has  recovered  satisfactorily  from  the  piK-rperiimi.  may  suddenly  experience 
intense  pain  iu  one  renal  region,  asHoeiated  with  the  development  of  a  tem- 
perature ehamctcrized  by  marked  rcniissious  and  the  pussage  of  large  quaa- 
tities  of  urine  hiden  with  pus.  The  condition  not  infrcfjucntly  apparently 
passes  off,  to  recur  again  when  least  expected. 

In  mild  cases  of  cystitis  the  Irmtment  consists  in  the  ingestion  of  large 
quantities  of  fluids,  particularly  milk  and  the  carbonated  and  alkaline 
waters.  The  vesical  irritability  is  often  satisfactorily  allayed  by  the  admin- 
istration of  the  varintis  halitama,  such  as  copaiba  or  sandalwood,  8  to  5  drojw 
in  capsules  or  upon  a  lump  of  sugar  4  times  a  day,  or  by  the  exhibition 
of  5-grain  capsules  of  salol  or  urotropin  repeated  every  four  to  six  hours. 
Ordinarily,  simple  iroatjnent  leads  to  recovery  in  a  comparatively  short 
time,  but  if  the  process  drags  on,  daily  irrigation  of  the  bladder  with  a  2- 
per-cenl  solution  of  boric  acid  or  a  l-to-80.000  or  30,000  solution  of  bichlo- 
ride should  he  practised. 

Most  cases  of  p  ye  In- nephrosis  recover  apontimeonsly  after  rest  in  bed 
and  the  administration  of  large  quantities  of  Huids  and  the  usual  i-ciial 
antiseptics:  but  whenever  a  pyclo-ncphritis  develops  and  is  accnmpnniod  by 
prolonged  febrile  manifestaiions,  ilrainage  and  occasionally  extir]>atiou  of 
the  organ  becomes  necessary. 

lieUnliun  of  Vrint. — In  Chapter  XVI,  Upon  the  care  of  the  patient  dur- 
ing the  puerperium,  reference  was  made  to  the  retention  of  urine,  which 
fretpjcnlly  causes  annoyance  during  tlie  first  few  days  of  iliat  ]>eriod. 

Inconfitietu-f  of  Urine. — In  umltipiLrous  women,  for  the  firdt  few  days  of 
the  puerperium,  coughing,  sneezing,  or  other  factors  leading  to  a  sudden 
increase  in  tlie  intni-abdoniinal  pressure,  often  prodtiee  an  involuntary  dis- 
charge of  a  small  quantity  of  urine. 

More  marked  iueontineuee  at  this  linie  is  usually  the  result  of  lesions 
aWit  the  neck  of  the  bladder  following  operative  delivery,  though  when 
the  condilion  does  not  manifest  itself  nntil  the  end  of  the  first  week  it  is 
usually  the  first  sign  of  the  developTiicnt  of  a  vrsirn-varjinn}  ft-tlnla.  In 
the  majority  of  such  eases  scrupulous  attention  to  cleanlim'ss  will  be  fol- 
lowed by  spontaneous  recoverj-;  but  when  the  fistulous  opening  is  extensive, 
a  cure  can  be  elTected  only  by  operative  prfwediinw  at  a  later  period. 

Hemorrhages  daring  the  Puerperinm. — Ordinarily,  if  there  has  been  no 
scrinns  loss  of  blood  during  the  first  hour  or  hour  and  a  half  following 
delivery,  it  may  be  assumed  tluil  the  danger  of  post-partum  hremorrlmge 
has  practically  passed,  and  that  the  only  loss  of  bloorl  for  the  next  few  days 
wilt  be  represented  by  the  lochial  diseliarge. 

Occasionally,  however,  in  the  latter  part  of  the  first  week,  and  more 
often  still  later  in  the  puerperium,  more  or  le*8  severe  uterine  htemor- 
rhages  are  encountererl.  They  are  nearly  always  due  to  the  retention  of 
portions  of  a  plneental  cotyledon  or  of  a  siiccenturiale  lobule  which  may 
not  have  been  discovereil  at  the  time  of  labour  in  spite  of  the  most  rigid 
precautions;  although  Ihe  presence  of  large  jmrtions  of  placenta  can  hardly 
be  overlooked  unless  the  ob8t4;lrician  is  grossly  negligent.    If  the  retained 
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tissue  is  not  cast  off  spontaneously  or  removed,  it  undergoes  gradual  necro- 
sis, while  at  the  same  time  fibrin  becomes  deposited  about  its  periphery, 
^ving  rise  to  a  poljjKjid  growth  of  varying  size — placental  polyp — a  certain 
amount  of  hemorrhage,  although  not  enough  to  cause  alarm,  continuing 
as  long  as  it  remains  in  the  uterus. 

Large  portions  of  tlic  fietal  membranes  retained  in  the  uterine  cavity 
rarely  give  rise  to  serious  ha,'niorrliage,  as  the  tissues  gradually  disintfigrate 
and  are  cast  off  with  the  lochial  discharge.  The  presence  of  a  reuuiunt  of 
decidua  of  any  considerable  size  which  has  failed  to  undergo  the  usual 
regressive  changes,  may  act  as  an  irritant  upon  the  regenerating  enJome- 
triuin,  giving  rise  to  a  hypeifilasia  whiclt  is  usually  associated  with  more 
or  less  haemorrhage.  This  condition  is  designated  as  emlonieiritis  post-par- 
f.um  or  post-ahortion,  according  as  it  follows  full-term  labour  or  abortion. 

The  diagnosis  of  the  retention  of  a  placental  remnant  nr  the  existence 
□  f  a  polyp  can  unly  be  verified  by  the  sense  of  touch.  Therefore,  whenever 
a  patient  suffers  from  an  acute  loss  of  blood  during  the  pucrperium,  the 
interior  of  the  uterus  should  be  carefully  jjalpate*!,  and  any  abnormal  sub- 
stance foiuid  in  it  should  be  promptly  removml  by  means  of  the  finger  or 
curette. 

The  treatment  of  the  slight  hEpmorrhage  follnwing  retroflexion  and  sub- 
involution of  the  utfrus  will  he  referred  to  under  those  headings.  The 
loss  of  blood  aiisociatt'd  with  un  endometritis  post-partum  also  demands 
curettage.  If  the  patient  does  not  begin  to  bleed  until  late  in  the  pucr- 
perium, and  more  particularly  after  the  expulsion  of  an  hydatidiform  mole, 
the  possibility  of  the  exiat(tnce  of  a  deciduoma  nmlignum  should  always  be 
considered.  Wlienever  possible,  the  tissues  obtained  by  curetting  should 
be  submitted  to  microscopical  examination,  since  in  this  way  one  receives 
timely  warning  of  the  existence  of  any  serious  process. 

Ptirrperal  HtsmaUima. — A  tumcfautiou  rtsultiug  from  the  escape  of 
blood  into  the  connective  tissue  beneath  the  vaginal  mucosa  or  the  skin 
covering  the  external  genitalia  ie-  known  as  a  vngxnal  or  vulval  hrmnioma. 
This  cnndition,  first  studied  in  dcfail  by  Dcnfux,  in  l.S^O,  is  a  rare  t'titn- 
plication  of  labour  and  the  puerperium.  occun-ing  about  once  in  1,500  or 
2,000  cnscs.  Jt  occasionally  originatz-s  during  pregnancy,  but  more  often 
follows  injury  to  a  blood-vessel  during  the  act  of  labour  without  laceration 
of  the  siipprficial  tissues.  Now  and  again  it  does  not  occur  until  later,  and 
is  tliea  alLribulable  to  the  sloughing  of  a  vessel  which  has  become  necrotic 
aa  the  result  of  prolonged  pressure. 

The  site  at  which  the  brematonia  develops  varies  according  %»  the  torn 
veasel  lies  beneath  or  above  th<?  pelvic  fascia.  In  the  former  case  the 
tumefaction  involves  the  vulva  and  perineal  region,  while  in  the  latter  it 
protrudes  into  the  vaginal  canal,  and  as  it  increases  in  size  st^parates  the 
peritonffum  from  the  underlying  tissues,  so  that  at  times  the  htematoma 
gradually  extends  up  into  the  false  pelvis. 

If  the  tumour  is  large,  it  not  only  causes  discomfort  by  its  mere 
size,  but  gives  rise  to  great  sutTering,  which  becomes  more  intense  the 
more  rapidly  it  is  formed,  as  the  result  of  the  tearing  and  stretching  of  the 
tissues.    Id  rare  instances,  such  large  quantities  of  blood  may  be  contained 
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in  the  hamatonm  that  the  patieut  eutTers  from  an  acute  anamiia,  and  should 
the  mass  rupture  into  Ihu  peritoneal  cavity  or  through  the  external  cover- 
ing, a  profuse  external  ha;tuorrhage  may  ocRur  which  sonietimes  proves 
fatal.  On  the  other  hand,  a  hieiimtoma  of  a  moderate  size  is  usually  ab- 
sorbed itpontiuieously.  In  other  cases  the  tissues  covering  tlie  tumour  may 
undergo  pressure  necrosis  and  give  way,  profuse  hiemorrhage  resulting, 
or  the  contents  may  be  ilisehargi^d  in  Uw  furai  of  large  clot*.  In  either 
event  the  interior  of  Hil-  ha-maiuma  ifi  very  prone  to  become  infected,  the 
comliliun  sometimes  ending  fatally, 

A  nilval  liscmatoma  is  readily  diagnosed  by  the  sudden  api>earancc  at 
the  vulva  of  a  tense,  elastir,  llucluuting,  and  sensitive  tumour  of  varying 
si/e,  covered  by  the  dlseoloui-ed  skin.  When  the  ma&s  develops  in  the 
vagina  it  may  escape  detection  for  a  time,  but  pressure  symptoms  si>on 
ensue,  and  on  a  vaginal  examination  one  discovent  ti  round,  fluctuant  tumuur 
which  encroaches  upon  the  lumen.  On  the  other  hand,  when  a  luematoma 
extends  upward  bi'twet-u  the  fulds  of  tlie  broad  ligament,  it  is  liable  to  escape 
detection,  unless  Rvniptoms  of  amemia  or  infection  appear.  In  such  caaefti 
careful  palpation  reveals  tlie  pre.4(>nee  of  a  rounded  tumour  mass  to  one 
side  of  the  uterus;  although  if  the  patient  is  not  seen  until  after  infection 
has  occurred,  the  differential  diagnosis  between  such  a  condition  and  a 
jwlvic  inflammatory  mans  becomes  difficult. 

The  j)n^nosiH  is  usually  favitui-ablc,  though  very  large  hinnjitonuita  occa- 
sionally lead  to  death  from  ha-inorrhage,  whereas  in  rara  cases  the  fatal 
teraiiuation  is  the  result  of  infection. 

Trtaiment. — Small  ha-matoniala  sboiilil  be  left  alone,  as  spontaneous  re- 
sorjjitiim  usually  takea  place,  provided  Ihe  parts  be  kept  clean  and  infection 
avoided.  On  the  other  hand,  since  a  steady  increase  in  the  size  of  the 
swelling  indicatei;  a  continuance  of  hiemorrhage.  the  tumour  in  s\ich  cases 
should  b(!  laid  widely  open  and  jwickcd  with  gauze,  whieh  \isiiallv  efl'»^<.'tually 
controls  the  loss  of  blood.  The  etrictest  antiseptic  precautions  are  impera- 
tive, inasnitieh  ns  infection  is  ji  frcfjuent  complication. 

Biseasea  and  Abnormalities  of  the  TTterns. — Subinvoluthn. — ^This  tenn 
is  use<i  to  describe  nn  arrest  or  retardation  of  the  jirncess  of  involution,  by 
which  the  puerperal  uterus  should  be  gradually  restored  lo  ila  original  pro- 
portions. 

Normal  involution  is  to  be  attributed  to  atrophy  of  the  individual  mns- 
cle  cells  rallier  than  to  fatty  degeneration,  n^  was  formerly  sui>poHed.  Its 
proximate  cause  is  to  be  sought  in  the  sudden  and  marked  diminution  of 
the  blood  supply  to  the  uterus;  and,  as  this  can  be  brought  about  only  by 
satisfacton,'  contraction  and  retraction  of  the  organ,  it  is  apparent  that  any 
interference  with  the  pn)eess  may  be  followed  by  subinvolution. 

.Among  the  most  frequent  irtiolngieal  factors  in  its  production  are 
imperfect  exfoliation  of  tlie  deciilna,  retention  of  portions  nf  the  after- 
birth, inflammatory  lesions  of  the  endometrium,  the  presence  of  myctmatons 
nodules  in  the  uterine  wall,  abnormalities  of  circulation  which  frequently 
acronipany  displacements  of  the  uterus,  the  existence  of  pelvic  inflamma- 
tory lesions,  and  injiuflicient  re-st  during  the  puerperium.  In  other  wonls, 
subinvolution  is  practically  always  the  result  of  local  conditions  and  not 
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of  constitutional  disordei's,  and  accordingly  careful  investigation  will  nearly 
alwayfl  reveaL  the  underlying  cause,  and  appropriate  treatment,  if  under- 
taken ButTiciently  tarly,  will  lead  to  it«  cure. 

The  existence  of  subinvolution  is  manifested  by  a  prolon^tion  of  the 
lochial  discharge  beyond  the  usuat  period,  its  cessation  being  followed  by  a 
persistent  leucorrhcea  and  pains  in  the  baeV,  a  general  feeling  of  draggi- 
neas,  and  a  delayed  return  to  perfect  health.  Similar  aymploitis  accom- 
pany uterine  displacements,  but  in  all  probability  are  in  great  part  due  to 
the  coincident  subinvobition. 

The  iliagnosis  is  esljiblished  by  bimanual  examination,  tlie  utonis  being 
found  to  be  larger,  softer,  and  more  succulent  than  it  should  be  at  a  given 
time  following  delivery.  Normally  the  fundus  should  have  descended  to 
the  level  of  the  upper  margin  of  the  symphysifi  by  the  tenth  day  of  the 
puerperium,  although  llie  nrgan  does  not  regain  its  original  size  for  six 
weeks  or  more  after  delivery. 

Inasmuch  as  subinvolution  is  dependent  mainly  upon  local  comlitions, 
ven,*  little  can  he  expected  from  medicinal  treatment,  although  the  admin- 
iatration  of  20  drops  of  tlie  fluid  extract  of  ergot  every  tliree  or  four 
hours  for  several  days  is  sometimes  followed  by  improvement.  Local  meas- 
ures afford  much  better  results.  If  the  uterus  is  displaced  it  should  be 
put  in  proper  position  by  bimanual  manipulation  and  hplii  in  position  by  a 
suitably  fitting  pessary.  Wlieu  disease  of  tlic  endonicLriirin  or  retention 
of  portions  of  the  after-birth  are  responsible,  prompt  curettage  o(Ters  the 
most  efficient  metliotl  of  treatment.  On  (he  other  hand,  procrastination  may 
lead  to  serious  results,  as  the  subinvolution  may  become  permanent,  and 
prove  a  constant  source  of  irritation. 

Lacfation  AtropJnj  of  Oie  i'tcrus. — Occasionally,  in  women  who  suckle 
their  children,  the  uterus  may  undergo  excessive  involiiiinn,  beconung 
smaller  than  in  the  virginal  state.  This  condition,  which  usually  becomes 
most  marked  during  the  thinl  or  fourth  month  after  delivery,  is  attributed 
to  reflex  irritation  emanating  from  the  hrensts  and  incident  to  lacUtion 
anil  nursing.  It  usually  disapiH'iirs  .spontaneously  after  weaning,  though 
when  the  child  is  nursed  for  a  longer  period  than  usual  the  nterus  may 
begin  to  increase  in  size  before  the  end  of  a  year,  even  though  lactation 
be  coutirued.  Tt  is  probable  that  the  cessjitinn  of  menstruation,  wliidi  is 
usually  observe*!  during  lactjilion,  should  be  attributed  to  this  form  of 
atrophy. 

Thi*  condition  was  first  definitely  described  by  Jacqnet,  in  1871.  and 
since  till!  publication  of  his  paper  haa  been  carefully  studied  by  nuiticnms 
investigators,  particularly  Thorn,  Gottschalk.  Doderlein,  and  Vineherg. 

In  rare  instances  the  atrophy  may  persist  after  weaning  and  become  per- 
manent, the  uterine  cavity  sometinips  measuring  only  a  few  centimetres  in 
length.  This  abnormality,  first  described  by  Chiarl,  Braun.  and  Spaeth,  in 
18.'i5.  was  later  designnted  hv  Simpson  as  xupennrobttmn.  It  is  probable 
that  it  may  occasionally  be  the  causative  factor  in  the  unusually  early  ap- 
peiimnce  of  the  menopause. 

Displaceftienh  af  the  ^*/*ri«.^Immed lately  following  the  birth  of  the 
child,  the  lower  uterine  segment  and  cervix  are  represented  by  a  flabby, 
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collap&ed  stmcture  which  tg  freely  movable  upon  the  rest  of  the  oi'gan  {see 
Fig.  301).    Under  thchc  circumstances  a  comparatively  trivial  cause,  such 
as  a  slight  increase  in  the  intm-abdominal  prcsEore  or  distention  of  the 
rectum,  may  Ifad  to  a  bending  over  nf  the  upiwr  part — anlefigxion  of  the 
ufenift.    Th(?  condition  is  usually  without  sign ifi can L-e,  but  occasionally  the        j 
angle  formed  between  the  upper  and  lower  portions  of  the  organ  may  be  so^H 
acute  as  to  occlude  the  cervical  canal  and  lead  to  the  retention  of  tl»e  locliial^^ 
dJRcharge — hrhinmetra.     As  a  rule,  the  retention,  when  it  occurs,  is  only 
transitory,  l)ut  if  it  be  prolonged  the  lochia  may  undergo  putrefactive 
changes  wliich  are  accompanied  by  the  formation  of  toxines,  the  absorp- 
tion of  which  may  give  rise  to  constitutional  symptoms.    The  complication 
is  readily  overcome  by  allowing  tlie  retained  discharge   to  drain  awar 
through  a  dourhe-tubt?,  after  which  the  uterine  cavity  should  be  irrigated 
with  sterile  salt  solution. 

So  long  as  the  body  of  the  uterus  lies  above  the  promontory  of  the 
sacrum,  rctrodisplacement  cannot  occur,  as  the  falling  backward  of  tho 
enlarged  fundus  is  prevented  by  the  convex  surface  olTercd  by  the  lumbar 
vertebnc.  But  as  soon  as  the  organ  ho-s  descended  into  the  pelvic  carity 
a  retrofiexion  or  Tfirnrersion  imnieiliately  Wconien  possible.  Their  develojv 
meut  is  occasionally  favoured  by  the  use  of  an  abdominal  binder  which 
may  cause  the  abdominal  contents  to  exert  pressure  aipon  the  fundus  of  the 
ulenis,  forcing  it  downward  and  backward.  More  often  the  retroflexion 
merely  represents  a  recurrence  of  a  similar  condition  existing  prior  to  preg- 
nancy, while  in  other  cases  it  may  be  the  result  of  extreme  distention  of 
the  bladder.  Not  uncommonly  its  mode  of  production  is  difficult  to  un- 
derstand. 

Bnrl-nard  diitphtmnrntu  of  the  uterus  rarely  give  rijio  to  symptoms  so 
longa^  the  patient  remains  in  bed,  but  as  soon  as  she  begins  to  move  about 
their  presence  is  apt  to  "cause  more  or  less  inconvenience.  The  earliest 
and  most  characteristic  manifestation  itt  a  mnrktHl  incr£<nxe  in  the  amount 
of  lochial  discharge  or  the  reappeariuice  of  the  flow  if  it  hat*  already  ceased. 
Sometimes  the  patient  suffers  from  pain  in  the  back  and  lower  abdomen, 
although  in  other  cases  she  may  only  be  conscious  that  she  is  not  regaining 
her  strength  an  rapidly  as  she  had  expected. 

The  presence  of  these  symptoms  should  always  suggest  the  existence  of 
a  retroflexion,  although  they  are  sometimes  due  to  subinvolution  produced 
by  other  causes.  A  positive  diagnosis  can  always  be  made  upon  vaginal 
examination. 

The  restoration  of  the  uterus  to  its  normal  position  by  bimanual  manip- 
ulations, and  the  introduction  of  a  properly  fitting  pessary,  as  a  rule 
will  afford  prompt  relief,  and  on  removal  of  the  pe.<wary  Romo  months 
later  it  will  usually  be  found  that  a  pernmnent  cure  has  resulted.  On 
the  other  hand,  if  its  eniployment  is  postponed  too  long  much  less  favour- 
able results  arc  obtained.  This  fact  serves  again  to  emphasize  the  neces- 
sity for  making  a  final  examination  before  discharging  the  puerperal 
patient.  When  the  patient  has  sufTered  from  retroflexion  before  preg- 
nancy, on  examination  made  at  the  end  of  the  second  week  of  the  puer- 
perium  will  usually  show  that  the  uterus  has  returned  to  its  abnormal 
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position.  la  such  casea  it  sliuuld  be  replaced  and  a  pessary  at  once 
iutruduced. 

Jidajraiion  of  the  Vaginal  Outlet  and  Profapett  of  th«  Ultrus. — Reference 
has  already  been  made  to  the  frequent  occurrence  of  perineal  lacerations  at 
the  time  uf  labour  and  llie  cousuijuenl  relaxation  d£  the  vaginal  outlet 
which  follows  neglect  to  repair  them. 

Moreover,  the  changes  following;  cliiidbearing  predispose  to  the  occur- 
rence of  prolapfte  of  the  ii!frus,  and  an  exacerbation  should  be  expected 
during  the  puerperium  in  women  whu  have  presented  moderate  degrees  of 
descensus  uteri  before  labour.  In  order  to  obtain  the  best  results,  and  to 
prevent  serious  disability,  an  early  operation  is  imperative,  since  the  diffi- 
culty of  rectifying  (he  condition  depends  largely  upon  the  extent  of  the 
prolapse  and  t!ie  length  of  time  that  it  lias  been  allowed  Id  exist. 

Obstetrical  Paralysis.— ^Paralytic  conditions  may  develop  in  either 
mother  or  child  during  the  puerperium.  I'hat  branches  of  the  sacral  plex- 
us sometimea  suffer  from  pressure  during  labour  is  demonstrated  by  the 
fact  that  many  patients  complain  of  intense  neuralgia  or  of  cramp-like 
pains  extending  down  one  or  both  lege  as  eoon  as  the  head  begins  to  descend 
into  the  pelvic  canal.  As  a  rule,  of  course,  the  compresfsion  is  rarely  severe 
enough  to  give  rise  to  grave  leaions.  fn  some  instances,  hnwever,  the  pain 
continues  after  delivery,  and  is  at-conipanied  by  the  development  of  paraly- 
sis in  the  muscles  supplie<l  by  the  external  poplitenl  nerve^the  Hexors  of 
the  ankles  and  the  extensors  of  the  toes — the  gluteal  muscles  occasionally 
becoming  afTecled  to  a  lE«mer  extent. 

The  subject  has  been  carefully  studied  by  Hunennann  and  II.  M. 
Thomas.  The  investigations  of  the  former  supplied  a  ven,-  satisfactory  ex- 
planation of  tb«  common  localization  of  the  paralysis  by  showing  that  the 
external  jjoplitea!  nerve  receives  fibres  from  the  fourth  and  iiftli  liuubar 
roots,  and  tliat  these  on  their  way  downward  to  join  the  sacral  plexus  pass 
over  the  brim  of  the  pelvis,  where  they  are  exposed  to  danger  from  com- 
pression, whereas  the  lower  roota  which  lie  upon  the  pyriformis  muscle  are 
more  protected. 

liiinermann  considers  that  the  chances  of  injurious  prossiire  are  great- 
est where  the  jjclvis  is  generally  contracted,  Hud  less  so  in  the  rhachitic 
varieties,  inasniurh  as  the  projecting  pronmntor)-  in  t1jc  latter  tends  lo  pre- 
vent the  head  from  coining  in  contact  with  the  nerve.  In  the  mnjority  of 
cases  the  injury  is  the  result  of  direct  pressure  exerted  by  the  child's  head, 
and  only  exceptionally  is  caused  by  the  forceps. 

In  view  of  the  fact  that  only  one  oblique  diameter  of  the  superior  strait 
is  occupied  by  the  greatest  diameter  of  the  head,  it  is  readily  understood 
why  the  paralysis  is  usually  limited  to  one  leg,  Thomas's  case  being  the 
only  instance  on  reconl  in  which  both  legs  were  affected.  The  paralytic 
syniptoniH  usually  appear  immediately  after  delivery,  and  may  bernme  per- 
munent  unless  suitable  thcmpeutic  measures,  more  particularly  the  use  of 
electricity,  are  promptly  institutpd. 

In  other  cases  paralytic  symptoms  accompanied  by  intense  neuralgic 
pains  following  tbe  course  of  the  sciatic  nerve*,  follow  pelvic  inflammatory 
troubles.    The  condition  is  sometimes  due  to  the  development  of  a  neuritis 
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aifRcting  certain  branches  of  the  sacral  plexus,  while  in  other  oases  p 
exerted  by  an  inflammatory  exudate  is  responsible.    J  have  seen  a  C4i*e  of 
the  latter  character  which  persisted  for  yenrs  in  spite  of  continuous  tiwit- 
ment,  and  which  disappcurcd  a^i  if  by  magic  after  laparotomy  aud  the  5cpa^ 
ration  of  the  adherent  appendages  from  the  posterior  and  lateral  portio: 
of  the  polric  wall. 

Winscheid  lias  directed  particular  attention  to  the  rare  cases  of  neuritis 
which  follow  delivery.  The  inflauimation  may  be  general  or  localized.  In 
the  latter,  only  one  or  two  nerves  are  affected— the  median,  ulnar,  or  crural 
^and  atrophic  symptoms  soon  make  their  appearance.  In  the  former, 
since  a  number  of  nerves  arc  implicated  simultaneously,  iumetinies  even 
those  of  the  face  not  escaping,  the  symptoms  may  be  manifold  and  the 
condition  become  most  serious.  In  either  event  we  are  ignorant  concerning 
the  mode  of  production  of  the  nerve  lesions,  though  they  arc  supposed  to 
he  due  to  toxic  influences.  Thti  jjrognosis  is  fair  for  the  localized  but 
poor  for  the  generalized  variety. 

It  is  also  important  to  bear  in  mind  that  separation  of  the  symphrsi 
pubis,  or  of  one  nr  other  Racro-iliac  aynchimdrosis  during  labour,  may*  1 
followed  by  pain  and  so  marked  an  interference  with  locomotion  as  at  first 
sight  to  suggest  the  existence  of  paralysis.  Moreover,  the  disturbances  in 
the  function  of  the  psoai  tmisclps  and  the  adductors  nf  the  thigh,  which  so 
frequently  accom|Mmy  (he  early  stages  of  osteomalacia,  might  readily  lead 
to  a  similar  error. 

As  a  result  of  a  dilTictilt  labour,  and  exceptionally  after  an  easy  one,  the 
child  in  mimetimes  born  presenting  an  affc<:tion  of  the  arm  which  is  com- 
monly known  as  Durhtnnt's  paralysis.  In  this  fonu,  paralj-sis  of  the  deltoid, 
infraspinatus,  and  the  flexor  muscles  of  the  forearm  causes  the  entire  arm 
to  fall  close  to  the  side  of  the  Irody,  and  at  the  same  time  to  rotate  inward, 
while  the  forearm  becomes  extended  upon  the  arm.  The  raoiilily  of  the 
fingers  is  usually  retained. 

Erb  pointed  out  thai  such  a  paral>-sis  could  be  due  only  to  a  lesion. 
involving  the  fifth  and  sixth  root.s  of  the  hnichial  plexus,  and  showed 
that  electrical  stimulation  at  a  point  fmm  2  to  3  centimetres  above  the 
clavicle  and  in  front  of  the  transverse  process  of  the  sixth  eemcal  vertebra 
— now  known  as  Krb's  ^M>int — produces  contractions  of  the  muscles  involved. 
He  considered  thai  the  piiralypis  frequently  follows  compreR»ion  of  the 
plexus  by  the  clavicle  in  the  Prague  method  of  extraction,  more  particu- 
larly when  the  arms  have  become  extended  over  the  head.  In  other  cases 
its  production  is  attributed  to  traction  with  the  fingers  in  the  axilla  of  the 
child,  and  occflsionally  to  the  use  of  forceps. 

That  compre-iwion  may  be  exerted  during  the  employment  of  either  of 
the  first  two  of  these  mantpuvres  is  at  once  evident  from  a  consideration  of 
the  anatomical  relations.  On  the  other  hand,  the  experiments  nf  Stolper 
show  that  the  plexus  cannot  possibly  be  compressed  by  the  tips  of  the  for- 
ceps so  long  as  the  child  presents  by  the  vertex,  although  it  may  occur  in 
face  or  brow  presentations. 

Carter,  in  1893,  was  the  first  to  direct  attention  to  the  fact  that  the 
condition  is  due  to  stretching  of  the  upper  roots  of  the  brachial  plexus 
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more  frequently  than  to  abnormal  pressure.    His  results  were  confirmed 

by  the  cxperimontal  work  of  Ficux,  Schoemakerj  and  Stolpor,  all  of  whora 
demonstrated  tliat  the  plexus  was  reaxlily  e«bJ4?cle(l  to  extreme  tension  u 
a  result  of  pulling  obliquely  upou  the  head,  ihu&  sharply  flexing  It  towarda 
Que  or  other  ehoulder.  As  traction  in  this  direction  is  frequently  employed 
in  order  to  elTect  delivery  of  the  shoulders  in  vertex  presentations,  it  is 
readily  seen  that  Ducherine's  paralysis  mi^ht  follow  compnratively  simple 
or  even  spontaneous  labours.  In  view  of  these  consiileratious,  llierefore, 
in  extracting  the  shoulders  care  should  be  taken  not  to  bring  about  too 
great  latpral  flt-xion  of  the  neck.  Morrnver,  in  bree*rh  exlractioiis  the 
Prague  inaiui^uvre  should  be  employed  only  when  absolutely  necessary,  and 
particular  attention  should  be  devoted  to  preventing  the  extension  of  the 
arms  over  the  head,  as  it  not  only  materially  coin]ilicates  delivery,  but  adds 
eonBidenibly  to  the  danger  of  infnritile  pHralysis. 

Tlie  prvyitusis  is  usually  fair,  ihe  inajorilv  of  the  children  recovering. 
Occasionally,  however,  a  case  may  resist  all  treatment  and  the  child  may 
remain  hopelessly  paralyzet).  All  of  the  five  instances  which  I  have  per- 
sonally observed  ended  in  rueovery,  but  in  some  of  tht-m  pn>longe(l  trfiat- 
meut  was  necessary.  In  this  form  of  paralysiti  the  chlklren  should  be 
promptly  put  under  the  care  of  a  competent  neurologist,  or  the  intelligent 
use  of  the  electrical  cuiTeni  is  frequently  the  only  mpans  by  which  degen- 
erative changes  in  the  nerves  and  umstlea  can  be  obviated,  and  neglect  in 
this  regard  iTiny  rpsult  in  thr  condition  boeoming  permanent. 

Abnormalities  and  Diseases  of  the  Breasts. — rVitnpb'te  ahsence.  nf  both 
hreasts  is  one  of  the  rarest  anomalies  of  development,  while  the  absence  of 
one  and  the  nonnal  development  of  the  other  breast  has  been  noted  in  a  few 
isolated  cases. 

Iftfpertnjphf  nf  thf.  hrea»is  is  more  frequently  observed,  but  is  neverthe- 
less an  infrequent  occurrence.  In  a  large  proportion  of  the  reronled  cases 
the  c(mdition  devudoped  rapidly  in  yciuag  iinmaj-ried  women,  both  breaata 
being  implicated  and  occasionally  att-aining  siich  immense  proportions  that 
amputation  became  necessary.  Cases  have  been  reported  in  which  a  single 
breast  weighed  mnre  than  oO  pounds.  The  hypertrophy  sometimes  recedes 
during  lactation,  so  that  the  abnormality  does  not  always  alTord  an  absolute 
eontra-indicfttion  to  suckling  the  child.  Overdevelopment  of  the  mannnr?  is 
sometimes  observed  in  men,  a  number  of  cases  having  been  collected  by 
Laurent. 

Supemuinerartf  lireasfx. — Probably  one  in  every  few  hundred  women 
has  one  or  more  accessory  breasts — polymastia.  Reference  to  2(>3  such  cases 
are  to  be  found  in  CJohlbergcr's  article. 

The  supernumerary  breasts  rarely  attain  any  considerable  size,  and  oc^- 
casion.illy  are  so  minute  as  to  be  mistaken  for  small  plgmente<l  moles.  They 
are  usually  provided  with  distinct  nipples.  Tliey  are  most  commonly  situ- 
ated upon  the  anterior  thoracic  or  abdominal  walls,  usually  near  the  mam- 
mary line;  less  frequently  they  are  found  in  the  axillir,  and  occasionally 
upon  other  portions  of  the  body — the  shoulder,  flank,  or  groin,  and  in  rare 
instances  the  fhiph.  Thev  vary  greatly  in  number,  Ifeugebauer  having 
described  a  patient  with  10  breasts. 


Thjt  condidoiL  is  osoallT  reganied  aa  an  stsrutic  rewrsuNi.  tlioagii  it 
H  not  aeeociated  wixh  as.  mcreosed  lauioicT  covards  multiple  pregnancr. 
In  not  a  few  instances  an  apparent  hereiiitanr  indoence  can  be  traced.  Xot 
an.  obeerrers.  koveTer.  accept  this  Tiev.  Ahlfeld  holding*  that  tlie  distiiba- 
tinn  of  the  macunarr  nsgae  is  to  be  attribated  to  the  tran^erence  at  an 
earfV  period  of  ■ievelopment  of  aome  of  the  cells,  vhich  ordioartlT  go  to 
form  the  breasts.  t<>  other  portions  of  the  bodr  bT  means  of  the  amnion. 
The  condition  has  no  obscetzical  signilieance.  though  occmsionaUr  the  en- 
largement of  supemamerarT  breasts  occapTing  the  axiUs  quit  result  in 
considerable  <iiscomiort  to  the  patient. 

Abnormalitit:*  >>f  the  Sipple*. — The  typical  nipple  is  crlindrical  in  shape 
and  projects  veil  bejond  the  general  surface  of  the  breast,  its  exterior 
being  ^lightlr  no<lalar  but  free  from  fissores.  Variations  from  the  normal, 
hoverer.  are  not  onoiDmmon.  some  of  them  being  so  pronounced  as  to  inter- 
fere seriously  with  the  act  of  suckling. 

In  some  women  the  lactiferous  ducts  open  directly  into  an  area  which 
forms  a  depression  at  the  centre  of  the  areola.  In  pronounced  instances  of 
this  so-called  depretitd  nipple,  nursing  is  out  of  the  question,  although 
when  the  depression  is  not  rery  deep  the  breast  may  occasionally  be  made 
available  by  the  employment  of  a  nipple-shield. 

More  frequently,  although  not  depressed,  the  nipple  is  so  stunted  that 
it  hardly  projects  above  the  surface  of  the  breast,  and  in  consequence  r«n 
be  seized  by  the  child*?  mouth  only  with  the  greatest  difficnlty.  In  the 
presence  of  this  anomaly  daily  attempts  should  be  made  during  the  last  few 
months  of  pregnancy  to  draw  the  nipple  out  by  traction  with  the  fingers. 
and  a  woodea  nipple-shield  should  be  constantly  worn  in  the  hope  that  by 
exerting  pressure  upon  the  periphery  of  the  areola  the  nipple  itself  may 
be  gradually  made  to  protrude  through  the  opening  of  the  shield  (see 
Fig.  ir3). 

Again,  it  T^ometinie?  happ-'-ns  that  nipplf-s  which  are  normal  in  shape 
and  ?ize  may  pr>.-.scnt  so  fi.->iirfd  or  nodular  n  surface  as  to  be  especially 
su.sc(.'ptible  to  injury  from  the  childV  mouth  during  tlie  act  of  nursing.  In 
such  ca.^f-^  small  crack-;  or  ^.*>-Mr*>.*  almost  inovirahly  appear,  and  render 
nursing  so  painful  that  the  mother  dreads  tin-  approach  of  the  child,  and 
the  mental  di.-irr->.s  so  induced  often  has  a  deleterious  influence  upon  the 
seeretorv  function,  ilorcover.  sucli  injuries  are  siill  more  serious  in  that 
they  off'T  a  c<»nv*>nient  fiortal  of  entry  for  pyogenic  hacteria  which  are  liable 
to  invade  the  breast  and  give  rise  to  a  mastitis. 

Ahnnnnnlillcfi  in  the  MfiTumnry  Srrre/ion. — ^larked  individual  variations 
exist  in  the  amount  of  milk  secreted,  many  of  which  are  dependent  not 
upon  tlif  gi'iH-rid  lieiilth  and  appearance  of  the  indivi'lual.  but  upon  the 
degree  of  flevi'lopment  of  Ihe  glandular  portion.-;  of  the  breasts.  Thus  we 
often  find  lliiit  n  woman  wlio  j)t)ssesses  large;,  wi'll-formed  breasts,  and  who 
apparently  should  l)e  an  excellent  milk-producer,  secretes  only  a  small  quan- 
tity; while,  on  the  other  hand,  one  is  oftttn  surpri.'jed  at  tlie  abundant  supply 
])rndu(;ed  by  another  who.ie  luaninm*  are  small  and  flat.  Tt  is  a  matter  of 
{'funmon  ol)servation  that  stout  women  willi  well-formed  but  redundant 
breuHts  usually  have  a  very  deficient  secretion,  the  bulk  of  the  organ  being 
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made  up  of  fatty  tissue  while  the  glaudular  eleuicuts  are  poorly  developed. 
Deficient  secretion  is  likewise  frequently  noted  in  very  young  woiueu  and 
in  elderly  priiniparne.  In  tlie  former,  the  defect  is  to  be  attributed  to 
iinjx'rfect  development;  in  the  latter,  to  regressive  and  atrophic  changes  in 
the  breasts. 

In  very  mre  instances  there  is  an  absolute  lack  of  mammary  eccretion — 
a/fithfia.  As  a  rule,  however,  the  defect  is  not  absolute,  as  it  is  nearly 
always  [lossible  to  caune  at  lea^t  e.  siimll  amount  to  eicude  from  the  nipple 
on  the  third  or  fourth  day  of  the  puorperium.  Ou  tlie  other  hand,  rela- 
tive deficiency  is  frequently  observed,  a  large  number  of  women  secreting 
an  amount,  of  milk  quite  in-mfiicient  for  the  nutrition  of  the  child.  In 
Ciiapter  XVII  reference  was  made  to  the  variations  in  the  quantity  of  the 
milk  as  well  as  the  various  factors  which  may  be  concerutd  in  their  pro- 
duct  ion. 

Occasionally  the  mammary  secretion  is  excessive — pohjgaiana — and  may 
even  be  so  abundant  that  milk  is  constantly  e^Kraping  from  the  nipples. 
This  latter  condition,  which  Is  known  as  fjalactorrftaa,  sometimes  continues 
for  years  after  the  birth  of  the  child,  and  is  extremely  intractable  to  tfeat- 
ment.  Nothing  is  known  as  to  its  cause.  Although  in  rare  instances  the 
health  of  the  woman  may  remain  unimpaired,  as  a  rule  she  sonn  bi'jrins  to 
show  evidences  of  the  continuous  drain  upon  her  system,  becoming  irritable, 
querulous,  and  eventually  developing  symptoms  of  caehcKia. 

Galaeton-Iui-'a  i"s  best  treated  by  the  application  of  tight  bandages  and 
the  internal  administration  of  fairly  large  doses  of  potassium  iodide.  Good 
effects  are  also  said  to  have  been  obtained  from  the  use  of  chloral.  In  a 
certain  nundier  of  coach  the  rendition  is  combined  with  atrophy  of  the 
uteruB,  and  s«'vrra]  observers  have  reported  improvement  following  pro- 
cetlurcs  which  tend  to  brJnfr  about  an  increase  in  size  of  the  uterus,  such 
as  the  use  of  the  vaginal  douclie^  local  ajiplications  to  the  cervix,  or  the 
emidoyment  of  electricity. 

IHsffinfit  of  the  Nipples. — The  mode  of  production  and  treatment  of  fis- 
sures of  the  nipples  has  already  been  considered  in  detail  in  Chapter  XVTI. 

F.n<}ori}fvifjit  nf  the  Jirrantx. — For  the  first  twenty-four  or  forty-eiglit 
hours  following  thu  development  of  the  tacteal  secretion,  it  is  uot  unusual  for 
the  breasts  to  become  immensely  distended,  and  to  offer  on  palpation  a  firm, 
nodular  resistance.  This  condition,  which  is  commonly  known  as  "  rohed 
fircfis^"  often  gives  risR  to  a  consi<lerablc  degree  of  puin,  imd  is  frc?quent]y 
accompanied  by  a  slight  elevation  of  temperature.  Within  a  day  or  so  the 
engorgement  usually  passes  off  spontaneously  or  as  the  result  of  appropriate 
treatment,  though  in  some  ca^es  it  persists  in  spite  of  all  thiit  can  be  done, 
and  may  bt-  a  forerunner  of  the  devt'lopnu'ut  of  a  niammar)-  abscess.  It  is 
pmbablc  that  the  excessive  distention  of  the  glandular  portion  of  the  breast 
leads  to  slight  tissue  changes,  thereby  offering  a  locus  minoris  resistentia 
for  invasion  by  bacteria,  which  an*  usually  present  in  the  lactiferous 
ducts. 

Whenever  the  breast  becomes  markedly  engorged,  immediate  steps 
should  he  taken  to  relieve  the  condition.  This  is  most  readily  accom- 
plished by  evacuating  a  portion  of  its  contents.    When  the  child  is  unable 
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to  draw  off  a  suffjcicut  quantity,  an  EnglUK  breast-pump  should 
employiHl  to  remove  the  excess.  In  many  cases,  however,  when  tliis  pro- 
CL'dure  proves  int'ffecliial,  proper  ina^Bage  often  gives  imniLtliate  relit 
The  nurse  having  anointed  the  palmar  surfaces  of  ht-r  hands  with  oliveHiil 
mixed  with  equal  parts  uf  laudanum  if  the  breasts  arc  very  sensitive,  makt 
stroking  movements,  bejiinning  at  the  periphery  of  the  breast  and  grrailtt^ 
ally  approaching  the  nipple.  At  first  the  manipulations  should  be  luadc 
very  gently,  but  fli*  the  patient  beL-oniee  aeeustumed  to  them  more  force  may 
he  employed,  which  will  soon  cause  the  milk  to  exmle  from  the  nipple 
After  the  breast  has  been  emptied,  it  should  be  thickly  covered  with  co 
ton  batting  and  firmly  <-niripressed  against  the  thoraciu  wall  by  meaiis  of 
lightly  aj>ijlied  bandage,  MJiich  not  only  relieves  pain  by  preventing  the 
overloaded  organ  from  sagging  downwarrl,  but  at  the  same  time  serves 
diminish  the  amount  of  secretion  by  diminishing  the  blmtd  supply. 

Occasionally  the  engorgement  persists  iu  spite  of  all  that  can  be  done. 
In  such  eases,  if  several  days  of  |>ei-sistt'nt  effort  prove  unavailing,  the 
interests  of  the  patient  will  he  best  subserved  by  drying  up  the  breasts,  as 
a  continuance  of  the  condition  is  alruost  sure  to  eventuate  in  abscess  for- 
mat ion. 

Jn/itifiimaiion  of  the  BreasU — Mastitis. — Parenchymatous  inflammatio; 
of  the  mamman-  glands  is  a  not  infrequent  e*»ni plication  nf  tlu-  puerperinm. 
The  symptoms  hanlly  ever  ap])ear  before  the  end  of  the  first  week,  and  as 
a  rule  not  until  considerably  later.  Marked  engorgement  usnnlly  precede*^ 
the  inflammatory  trouble,  the  iirst  sign  of  which  is  afforded  by  chilly  scn- 
ftatlnns  or  an  aetuaJ  rigor,  wlneh  is  fioon  followed  by  a  ror-iiderahle  rise  in 
tempt'raturc  and  an  increaw  in  thi;  rate  of  the  pulse.  The;  breast  becomes 
bard,  its  surface  is  reddened,  aJid  the  patient  complains  of  acute  pain.  In 
many  instanees,  by  the  end  of  twenty-fonr  hours  the  con<lition  disapi>ears 
ppontant^ouslv  willuiiit  (rpfiiiiK*ut,  Iming  often  favfuirably  infliieneed  bv  the 
8}»])liLalit>n  uf  11  lightly  fitUng  bandage.  Hut  if  the  syuiplunis  per-ist  for 
longer  than  forty-eight  hours,  suppiimtion  is  to  be  expected.  The  process 
may  remain  limited  to  a  single  lobe  if  the  first  abscess  is  opened  promptly; 
but  if  left  to  itw(df  llu'  breast  is  liable  to  beeonie  undermined  in  all  direc- 
tions, and  as  a  result  the  destruction  of  tissiif  Is  extensive,  and  the  exter- 
nal surface  may  be  left  riddled  with  nnmerous  fistulous  tracts. 

Tn  some  raai's  the  constitutional  rtVTnptoms  attending  a  inammar\'  ahscees 
are  very  marked,  whereas  the  local  manifi'stntions  may  be  so  slight  as  to 
escape  observation.  Such  cases  are  usually  mii^taken  for  puerperal  infec- 
tion, and  give  rise  to  no  little  anxiety  until  the  cxaminntio-n  of  cultures 
from  the  uterine  cavity  has  flemonstrated  the  absence  of  bacteria.  On  the 
other  hand,  a  certain  number  uf  cases  pursue  a  subacute  or  nliiiost  chronic 
cnurw.  the  breast  being  somewhat  harder  than  usual  and  more  or  leas 
painful,  but  constitutional  symptoms  are  either  lacking  or  ven*  slight. 
Under  such  circumstances  the  first  indication  of  the  true  slate  of  affairs  is 
often  afforded  by  Ihc  detection  of  fluctuation. 

JEiiohf^y. — Mastitis  is  always  the  result  of  infection,  pathogenic  bac- 
teria from  outside  gaining  access  to  the  bren.<t  through  fissured  nipples 
by  way  of  the  lymphatics;  or  else  some  of  those  already  present  in  the 
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lactiferous  ducts  meet  with  conditions  which,  enable  thorn  to  invade  the 
tissuL's.  The  researches  of  Uuinin,  Honigrnanii,  Koesttin.  and  others,  have 
demonstrated  that.  Staphyl<)toix:us  albun  is  prtwnt  in  8U  to  94  per  cent  of 
all  breasts.  Ordinarily,  this  micro-organisin  lives  iu  tlic  milk  as  a  harm- 
less parasite,  but  when  the  tissues  are  seriously  altered  as  the  result  of  en- 
gorgement, it  is  possible  for  it  to  become  pathogenic.  That  this  occurs, 
however,  in  only  a  snuiH  proportion  of  cast's  haa  been  shown  by  the  re- 
searches of  Rubeska,  wlio  rL'ported  the  following  bacteriological  findings 
in  Iti  cases  of  momnmry  abscess: 

Staphylococcus  aureus. 9  cases 

Stapbflococ'cus  aureus  biid  atbus 8     " 

Staphylococcus  albus 8    " 

Slreptocovcus 1  case 

Exceptionally,  nthtr  bacteria  are  causative  agents,  Sarfert  having  demon- 
strated the  gonococcus  iu  one  instance. 

When  the  infection  occurs  through  fissured  nipples,  the  inflanunalion 
is  usually  phlegmonous  in  chanicter.  In  some  cases  it  involves  only  the 
conn+'ctive  tissues  hcMH'ath  the  bn^ast,  a  largH  cnllypti*m  of  pus  being  formfid 
between  it  and  thi'  thoracic  wall — retromammary  abscess.  j\gatn,  the  infec- 
tion may  be  limited  to  the  areola,  beneath  which  small  abscesses,  rarely 
exceeding  1.5  centimetre  in  diameter,  may  develop — Huhareohir  mastitis. 

Aeeording  to  Wincki-l,  tIT.G  per  cent  of  all  cases  nf  mastitis  oreur  in 
primipanv,  but  its  actual  incidence  varies  according  to  the  care  given  the 
patients  during  pregnancy  and  the  puerperium.  Thus,  the  statistics  of 
Rubeska  show  a  frwuu^nc^y  of  0.54  to  4.1  per  rent  in  the  various  flerman 
clinics,  (leneinUy  spL-aking,  it  may  be  said  that  the  ocLurrence  of  mastitis 
in  more  tlian  1  per  cent  of  a  large  series  of  cases  is  indicative  of  neglect  on 
the  part  of  the  physician  or  nurse. 

Trfntmeni. — The  occurn-nce  of  mastitis  can  he  prevented  in  great  part 
by  suitable  prophylactic  measures,  which  mainly  consist  in  preventing  the 
development  of  fissured  nipples  or  treating  them  properly  after  tliey  have 
appeared. 

The  most  suitable  measures  for  hardening  the  nipples  during  pregnancy 
so  as  to  enable  them  to  bettor  withstand  the  strain  of  nursing,  have  already 
been  mentioned  in  Chapter  XVII.  When  lactation  beeomes  e.'ilablisbed 
the  strictest  eleanliness  should  be  obser^'cd  and  the  nipples  watchfd  most 
carefully.  As  soon  as  a  fissure  beg^ins  to  develop  a  nipple-shield  should  be 
employed,  the  child  not  being  nllowed  to  apply  the  mouth  directly  to  the 
nipple  until  healing  lias  tiiken  place.  Iu  the  iuter\-ids  beUveen  tlw-  feedings 
the  sore  nipple  should  be  covered  with  a  clean  cloth  or  a  piece  of  absorbent 
cotton  soaked  iu  a  sjilurated  solution  of  boric  acid.  The  various  applica- 
tions which  are  usually  recnmmenderl,  however  good  in  themselves,  will 
prove  practically  valueless  tmlesa  the  nipple  ran  be  plaeed  at  enmparativo 
rest,  which  is  best  aiTorded  by  the  use  of  a  suitable  nipple-shield.  If  the 
condition  becomes  worse  after  some  days'  trial  of  this  treatment,  it  is  ad- 
visable to  wean  the  child  rather  than  take  the  risk  of  infection  which  is 
so  prone  to  follow  if  the  deeply  fissured  nipple  be  used  for  any  length  of 
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time.    Finally,  it  may  be  said  that  too  great  stress  canoot  be  laid  apoD^ 
prompt  attention  to  engorgement  of  the  hreasU^  as  its  prolonged  pcreii 
ence  is  nearly  always  followed  by  abscess  fonnatii)n. 

On  the  first  »(yiiipt»m  uf  niaimiiary  infection,  tile  breast  should  be  put  at 
rest  a.s  far  u.s  pust-iblc  by  not  allowing  the  child  to  nurse  it,  and  witlidrawing 
the  milk,  if  necessary,  by  means  of  a  breast -jmmi).  After  being  emptied 
the  breast  should  be  Uiiekly  covered  with  cotton,  and  by  means  of  a  tightly 
fitting  bandage  subjectL-d  to  the  greatest  possible  pressure  consistent  wil 
the  comfort  of  the  patient.  In  many  eases  such  treatment  apparently  cul 
short  the  process,  the  symptoms  disappearing  within  twenty-four  hour^ 
after  which  the  patient  is  able  to  resume  suckling  her  child.  Usually, 
however,  the  process  souult  or  later  eventuates  in  abscess  formation.  In 
such  coses  the  breasts  should  be  carefully  watched  and  incised  as  soon 
the  slightest  evidence  of  fluctuation  can  be  obtained.  Procrastination 
not  permissible,  delay  being  synonymous  with  extension  of  the  process,^ 
rhieh  frequently  leads  to  such  extensive  destruction  of  tissue  as  to  per- 
inently  destroy  the  physiological  function  of  the  organ. 

The  incisions  slinuld  be  made  radinlly,  extending  from  near  the  areolar 
margin  towards  the  ])eriphery  of  the  gland,  in  order  to  avuid  injury  to  the 
laetiferons  ducts.  In  early  cases,  a  single  incision  over  the  most  dependent 
portion  of  the  area  of  fluctuation  is  usually  sufficient,  but  when  multiple 
abscesses  are  present  several  incisions  may  be  required.  The  operation 
should  uImiivs  be  d<me  under  anivslhesia,  and  the  obstetrician  should  nol.| 
consider  that  it  has  b(H?n  completed  until  he  has  introduced  a  finger  through 
the  incision  and  curffully  explored  tlte  interior  of  the  breast,  breaking  down 
the  partition  walls  between  the  various  pockets  of  pus,  so  that  only  a  single 
abscess  cavity  is  left  to  be  dealt  with.  Tills  sliould  then  be  loosely  packed 
with  gauze,  which  is  removed  at  the  end  of  twenty-four  hours  and  the  cavity 
washwl  out  with  sterile  salt  solution  or  a  2-p<T-cpnt  borie-ncid  solution, 
after  which  another  pack  is  inserted.  If  the  pus  has  been  thoroughly  evacu- 
ated the  abscess  cavity  becomes  obliterated  with  a  rapidity  which  is  some- 
times surprising. 

OahctiH-Fh. — Very  exceptionally,  as  the  result  of  clogging  of  a  milk  duct 
by  inspissated  secretion,  an  accumulation  of  inilk  may  take  place  in  one  or 
more  lobes  of  the  breast.  Ordinarily,  this  is  limited  in  amount,  but  may 
become  excessive  and  form  a  fluctuant  tumour  which  may  give  rise  to 
pressure  symptoms.  In  many  instances,  massage  and  the  application  of  a 
tight  bandage  will  cause  it  to  disappear,  whil«  in  others  the  structure  may 
attain  such  a  kizc  that  puncture  becomes  imperative. 

Puerperal  Fsychoies. — Reference  hat  already  been  ma<lc  to  the  slten- 
tions  in  the  mental  condition  whicb  may  accompany  pregnanry.  These 
vary  from  slight  chanKfs  in  disposition  to  actual  insanity,  though  fortu- 
nately the  latter  is  of  relatively  rare  occurrence. 

The  insanity  of  pregnancy  is  usually  a  manifestation  of  autointoxica- 
tion, and  may  l>e  accompanied  by  melancholic  or  maniacal  M'mptoms.  It 
usually  persists  throughout  the  remainder  of  gestation,  but  disappears 
shortly  aftrr  labour,  unless  the  patient  has  an  hereditary  tendency  to  mental 
derangement. 
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Puerperal  insanity,  on  the  other  hand,  is  much  more  common,  and 
according  to  the  statistica  compiled  by  Berkley  is  noted  once  in  every  616 
labours,  though  my  experience  would  lead  me  to  believe  it  lesa  frequent. 
In  foniicr  times  it  was  a  comparatively  common  complication  of  the  puer- 
perium,  and  it  would  eeem  that  the  introduction  of  aseptic  methods  into 
midwifery  in  rettponsihle  for  a  redui'tion  hy  one  half  in  itin  incidence. 

The  aiTectiou  usually  makes  its  appearance  within  the  first  two  weeks 
following  deliverj.-.  When  it  occurs  at  a  later  period  it  is  desi^atcd  as 
ladatiotwl  irutanity. 

Puerperal  psyehoses  may  be  due  in  one  of  three  causes:  infection,  auto- 
intoxication, or  direct  lability  of  the  uervuu»  system.  Of  these,  infection 
is  by  far  the  most  important.  This  fact  has  long  been  reco^isod,  but  it 
is  only  of  late  that  the  haoteria  concerned  hare  been  identified,  and  then 
only  in  a  small  proportion  of  the  casPH.  In  2  of  Ihn  ti  instances  which 
have  eome  under  my  obsen-ation,  the  infet-tion  was  due  to  the  streptococcus, 
and  in  the  third  to  the  Btreptococeus  and  colon  bacillus.  Berkley  likewise 
reports  a  case  due  to  the  orgianism  first  mentioned, 

Auto-iutoxic-atiou  ia  also  a  frequent  rptiolo;;iral  fartor,  and  it  i*«  pmhahle 
that  the  vast  majority  of  mental  derangeraenls  following  eclampsia  are  due 
to  this  condition.  Ordinarily,  insanity  is  regarded  as  a  rore  complication 
of  eclampsia,  though  Olshauscn  observed  it  in  fi  per  cent  of  his  ry\!y  cnaa. 
According  to  Hauspn,  infet-tion  and  aulo-intoxication  are  rfspousible  for 
more  than  80  per  cent  of  all  cases,  while  the  remainder  nrc  to  be  attributed 
to  other  causes,  oeciirring  particularly  in  women  afflicted  with  hereditary 
tendencies,  the  exciting  cause  of  the  insanity  being  shock,  extreme  mental 
depression,  or  the  rapid  loss  of  a  large  quantity  of  blood. 

The  puerperal  pBychoscs  are  usually  characterized  by  great  excitement 
during  the  first  few  days,  associated  with  all  sorts  of  hallucinfltions.  T^l-er 
the  maniacal  symptoms  disappear,  and  the  ])8ticnt  pafise3  into  a  iKJudition  of 
depresHion,  and  frequently  exhibits  suicidal  teudenclos. 

The  prognosis  is  most  favourable  in  the  cases  following  eclampsia,  the 
majority  of  these  patients  recovering.  On  the  othpr  hand,  those  following- 
infection  are  very  tedious,  and  80  to  40  per  cent  of  the  women  fail  to  regain 
their  mental  equilibrium.  It  is  not  xmusual  for  the  mental  derangement 
to  last  for  from  throe  to  six  months,  although  the  prospect  for  recovery  is 
poor  if  the  latter  period  is  exceeded.  It  is  gpnernlly  slated  tlmt  from  5  to 
10  per  cent  of  the  patients  afflicteil  with  puerperal  insanity  die.  this  high 
mortality  rate  being  due,  of  course,  to  the  underlying  infection  and  not  to 
the  mental  derangement  it,ielf. 

Tn  rases  following  infection,  the  treatment  should  first  be  directwl  to  the 
underlying  condition,  and  the  directions  descril>ed  in  Chapter  XLIV  rigor- 
ously followed.  The  acute  maniacal  s'N'mptoms  should  be  met  by  the  admin- 
istration of  sedatives,  and  the  patient  should  he  watched  most  carefully 
throughout  her  entire  illness,  more  particularly  during  the  periods  of  de- 
pression, during  which  she  should  never  be  left  alone  for  fear  that  she  may- 
do  an  injury  to  herself.  If  prompt  improvement  does  not  follow  the  dis- 
appearanee  of  the  symptoms  ascrilmhle  to  infection,  the  patient  should  be 
placed  iu  charge  of  a  competent  psychiatrist. 
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Typhoid  Fever. — This  is  not  an  infrequent  complication  of  the 
perium.  Its  course,  however,  varies  but  little  from  that  observed  i 
other  conditions,  although  the  prognosis  is  necessarily  somewhat  influi 
by  the  fact  that  the  patient  is  already  debilitated  by  the  strain  incide 
labour.  The  diagnosis  should  never  be  made  unless  a  definite  Widal 
tion  can  be  demonstrated,  inasmuch  as  all  the  other  symptoms  of  th< 
ease  may  be  associated  with  a  prolonged  puerperal  sepsis,  especially 
the  endocardium  is  involved.  Furthermore,  the  so-called  typhoid  c 
tion  is  often  encountered  in  various  forms  of  pyasmia. 

Ualarial  Fever. — In  certain  districts  the  puerperium  is  not  infrequ 
complicated  by  malarial  infection.  Although  the  course  of  the  disei 
not  materially  influenced  by  the  fact  that  the  patient  has  recently 
birth  to  a  child,  it  is  interesting  to  note  that  labour,  no  less  than  sui 
procedures,  seems  to  predispose  to  a  recrudescence  of  the  disorder  in  w 
who  have  already  suffered  from  it,  the  typical  phenomena  often  appe 
during  the  first  few  days  of  the  puerperium. 

Too  many  sins  of  omission  and  commission  on  the  part  of  the  obs 
cian  have  undoubtedly  been  cloaked  under  the  diagnosis  of  "  malaria.' 
the  present  day,  whenever  a  patient  presents  a  temperature  charactc 
by  marked  remissions  and  possibly  by  chills,  puerperal  infection  shou 
suspected,  and  the  existence  of  malarial  fever  should  never  be  seri 
entertain^ed  unless  all  other  possibilities  have  been  practically  elimi 
and  the  characteristic  parasites  have  been  found  in  the  blood. 

As  soon  as  a  positive  diagnosis  has  been  made,  quinine  should  be  \ 
in  sufficiently  large  doses  to  break  up  the  attack,  as  it  exerts  no  a 
ciable  influence  upon  the  mammary  secretion  or  the  well-being  o1 
child. 

Pneumonia. — Croupous  pneumonia  is  a  rare  complication  of  the 
peral  state,  unless  the  disease  has  existed  before  the  onset  of  labour, 
outlook  is  always  serious. 

The  lobular  variety,  or  broncho-pneumonia,  is  often  a  terminal  pr< 
and  is  one  of  the  most  common  causes  of  death  in  patients  who  suo 
within  a  few  days  following  an  eclamptic  attack.  The  treatment  doe 
differ  essentially  from  that  employed  at  other  times. 

Scarlet  Fever. — Although  scarlet  fever  is  rarely  encountered  durinj 
puerperium,  its  occurrence  has  given  rise  to  a  great  deal  of  discussion  i 
very  considerable  literature.  The  interest  manifested  in  the  disea 
largely  to  be  accounted  for  by  the  fact  that  a  scarlatiniform  rash  is 
sionally  observed  during  the  course  of  a  puerperal  infection,  so  thi 
many  cases  a  differential  diagnosis  becomes  very  difficult. 

Epidemics  of  scarlet  fever  in  the  puerperium  have  been  reporte 
Boxall,  Meyer,  Ahlfeld,  and  others.  Nevertheless,  it  would  appear 
the  puerperal  woman  is  to  a  certain  extent  immune  from  the  disease, 
much  as  statistics  go  to  show  that  only  a  small  proportion  of  those  ex| 
to  the  contagion  become  infected.  Thus,  Meyer  found  the  rate  of  morb 
to  be  about  1  per  cent  among  his  patients. 

It  is  generally  stated  that  infection  may  occur  in  the  usual  mann 
well  as  by  the  entrance  of  the  specific  poison  through  wounds  about  the ; 
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talis.  The  belief  in  the  pugstbilily  ui  tlie  lattur  eventualily  ia  based  upon 
the  fact  that  the  rash  occflsionally  appears  first  in  the  neighbourhood  of  ihe 
vulva,  and  theuce  spreads  to  other  jwrtions  of  the  body.  Moreover,  the  fre- 
quent assneiatioQ  of  pelvic  Inflamniatort'  troubles^  and  t)ic  occasional  locali> 
zatUin  of  diphtheritic-  patehcd  ia  tlie  vulva  or  vagina,  instead  of  in  the  throat, 
arc  advanced  in  supi>ort  of  the  view.  Modern  bacteriolopcal  invcstigalioci, 
however,  has  destroyed  the  force  of  this  last  argument,  since  it  has  shown 
Liiut  the  so-called  diphtheritic  deposits  occurring  in  tlie  throat  in  scarlet 
fever  arc  due  to  a  coincident  streptococcic  infection.  Moreover,  since  such 
conditions  about  the  genitalia  usually  have  a  similar  origin,  it  would  appear 
dittic'uU  to  tUtren-nliale  between  those  cntnpliraling  scarlet  fever  and  the 
varieties  occurring  during  the  couree  of  piiei-peral  infection.  It  ia  also 
urged  that  the  appearance  of  the  disease  on  the  third  or  fourth  day  of  the 
puei"])erium  speaks  in  favour  of  transinicisinn  of  contagion  through  the 
gi'nitfllia. 

In  frank  cases,  the  diagnosis  is  readily  made  from  the  ejustence  of  a 
characteristic  rash,  which  is  later  followed  by  d  esq  nam  nt  ion.  Moreover,  the 
strawberry  tongue,  the  development  of  pseinhwliphtheritic  patches  in  the 
pharynx,  tlie  appearance  of  albumin  in  the  urine,  together  with  a  history 
of  exposure  to  possible  contagion,  usually  remove  all  doubt.  On  the  other 
band,  in  the  absence  of  characteristic  manifestations,  the  diagnosis  cannot 
be  made,  it  being  often  impossible  to  dilferentiate  between  scarlet  fever 
and  puerperal  infection,  even  when  a  distinct  history  of  exposure  tu  coutA* 
gion  can  be  elicited. 

The  prognosis  is  largely  the  same  as  under  other  circumstances,  mild 
fonns.  as  a  rule,  ending  in  recovery,  whereas  patients  affected  with  tbo 
ha-morrimgic  variety  usually  die.  Tbc  piier])crium  appears  to  exert  little 
effect  upon  the  course  of  tiio  tlisease,  the  death-rate  not  being  higher  than 
under  ordinary  conditions.    The  chilil  may  or  may  not  he  infected. 

Measles  and  smoli-pox  occasionally  occur  during  the  puerperium,  but 
their  course  does  not  differ  materially  from  that  observed  in  women  who 
have  not  recently  given  birth  to  children. 

Diphtheria. — True  diphtheritic  ]mtches,  in  which  the  Ktebs-IxicfTler  ba- 
cillus can  be  demonstrated,  occasionally  occur  upon  denuded  portions  of 
the  vulva  and  vagina.  They  may  he  due  to  a  primary  genital  infection, 
or  be  mii>re!v  part  of  a  process  ])rininrilv  localized  in  the  throat.  Inasmuch 
as  pseudo-dipbthL-rilic  patches  in  the  genital  tract  during  the  course  of 
puerperal  infection  are  not  of  rare  occurrence,  the  presence  of  a  fibrinous 
exudate  about  the  vagina  nr  vulva  should  lead  to  a  diagnosis  of  dii>htheria 
ijniy  in  tliotie  cases  in  which  the  charactcristii*  bacilli  can  be  demon. -41  nited. 
If  the  process  is  limited  to  the  genital  tract,  the  constitutional  s}nnptom6 
are  not  severe,  and  the  disease  usually  pursues  a  benign  course,  readily 
yielding  to  the  em]iloyment  of  the  anti-diphtheritic  senim. 
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Allantols,  m.  123. 
Amaurosis  during  pregnancy.  448. 
Amenorrboea,  conception  during,  165. 
Amnion,  92.  117.  121.  122. 

adheaiOQs  ot,  498. 

CJBtB  of,  490. 

dermoids  of,  499. 

diseases  of,  493. 

dropsy  of,  493. 

fluid  of,  104. 

formation  of.  In  chickens,  93. 
In  mammals,  93. 
In  man,  95. 
in  monkera,  98,  100. 

Inflammation  of,  499. 

structure  of,  104. 
Amniotic  adbeslons.  49S. 
Amniotic  fluid,  functions  of.  142. 

origin   of.    141,    494,   498. 
Amorphus,  681. 
Amputin  of  tube,  SI. 
Ampullar  prrgnanoy,  539. 
Amputation,  tntrn-uterlne,  499. 

of  left,  etTect  upon  pelvis,  674. 
Aniemla,  pernicious,  344. 
Anaerobic   bacteria   in   puerperal  Infection, 

760,  782. 
Amestbesla,  201. 

cocaine,  293. 

In  heart  disease,  442. 

in  Irregular  pains  of  flrst  stage,  666. 

In  normal  labour,  291. 

In  painful  labour,  560. 

In  precipitate  labour,  567, 

post-partum.  806. 
Anencephalus,  681. 
Annular  detachment  of  cervix,  736. 
Anteflexion,  in  contracted  pelres,  616. 

of  pregnant  utenis,  472. 

of  puerperal  uterus.  804. 
Ante-partum  eclnmpsln,  OOv. 

beemorrhage.  713,  717. 
AnteversloD  of  pregnant  uterus.  472. 
Anthrax  during  pregnancy,  438. 
Antistreptococcic  serum,  790. 
Antitetanus  serum.  797, 
Anus,  laceration  of  sphincter  of.  296. 

lesions  of,  during  labour,  225. 
Apoplexy  during  prcgnnncy,  448, 

In  eclumpsla,  701. 

of  placenta,  503. 
Appendloltis  during  pregnancy,  451. 
Apron.  Hottentot,  25. 
Arbor  vltte  uterlna,  37. 
Area,  embryonic.  88. 

germ  Inat  Ira,  88. 

opnca.  89. 

pellucida,  89. 
Areola,  glands  of  Montgomery  In,  152. 

of  pregnancy,  l.'i2. 

secondary.  ITiS. 
ArtPrleB.     fSee  Blood-vessels, t 
Artlfli-lnl  feeding.  32,1. 

respiration.    (See  Asphyxia  Neonatorum.) 
Asclles.  of  fmluR.  obstructing  labour,  683. 

simulating  pregnancy,  168. 


Asphyxia,  from  rupture  of  rasa  pnevl 

Intra -uterine,   749. 

llvida,  750. 

neonatorum,  751. 

pallida.  750. 

resuscitation  from,  751. 

trepanation  for,  753. 
Assimilation  pelvis,  651. 
Asthma  during  pregnancy,  443. 
Astringents    in    post-partnm    btemoi 

729. 
Atony  of  utems,  726. 
Atresia  of  cervix,  571. 

of  vagina,   509. 

of  vulva,  560. 
Attitude  of  rectus,  180. 
Auscultation,  obstetrical,  158,  lOa 

errors  In,  191. 

foetal  heart,  158. 

f<ptal  heart  murmurs,  169. 

funic  souflle,  159. 

gas  In  maternal  Intestines,  160. 

In  multiple  pregnancy,  332. 

movements  of  ftetal  diaphragm,  16( 

placental  souOie,  ISO. 

uterine  souffle,  159. 
Auto-Infect  Ion.  772. 
Auto-lntoxlcatton  of  pregnancy.  455. 

relation  of,  to  eclampsia,  703. 
to  Insanity,  813. 

simulating  puerperal  Infection,  781. 
Axis  of  pelvis,  10, 
Axis  traction  forceps,  875. 

Bacillus  aerogenes  capsulatos,  oanse 
physema  of  abdominal  walls,  74; 

Infection   with,   cause   of   foetal   dj 
685. 

Infection   with,   simulating  air  em 
755. 

in  puerperal  Infection,  769, 
Bacillus  coll  commanis.  In  puerpenl 
tion,   759. 

In  tympanites  uteri,  769. 
Bacillus  diphtheric  In  puerperal  Inl 

759. 
Bacillus    typhosus    In    puerperal    Inl 

760. 
Bacterial  origin  of  eclampsia,  703. 
Bacteriology  of  lochia.  306,  783. 

of  puerperal  Infection.  757. 

of  vaginal  secretion.  773. 
Bog  of  waters,  104,  142,  200.  217,  283. 
Ballottement.  160. 

Bandl's  ring.     (See  Contraction  Ring 
Barnes's  flddle-bng,  .146. 
Rartholln's  glands,  27. 

Inflammation  of,  during  pregnancy, 
Bnsal  plate  of  decldua,  116. 
Bo  si  ly  St.  422. 
BABlntrlbe,  421. 
Bath,  cold,  in  puerperal  fever,  789. 

during  labour.  278. 

of  new-born  child,  315. 

sweat.  In  eclampsia,  707. 
Battledore   placenta,   608. 
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prenroaucy  1q,  471. 

trfiilint-D)  of.  rlnrlne  Utioiir.  261.                            ^^^| 

niptiirt*  of,  471. 

daring  iiroitntini-y,  2ill.                                        ^^^^| 

Illuik'r,  iim*  iif,   iliirlnx  poi^rprrluiii,  8011. 

nrti;lit'«^  di!H-iiM^-.    iSfc  NepbrlU&)                          ^^H 

Dipolar  VLTalou,  31>3.  39T.  733. 

Brhii  <if  pi-hlH.     |Xce  pelvis.)                                      ^^^| 

BlniliiiT,  L'lbiiUK<^H  Id,  durtti};  prrguaDcj'.  W4. 

Broucl  Ilenment.  43.                                                     ^^^| 

ettopla  of.  C4tf. 

prpKimniT.  tAX                                                                ^^^H 

gniigreae  of,  474. 

BronelKi  pni'iiinunlu    lu    puiTp<^nil   lufccUoD,                   1 

rii|iturL*  of,  47!!. 

7^.                                                                        ^^^ 

tumour  of.  camp lloa ting  Ubotir.  S78. 

Brow  pr<-Kriitailons,  191,  2&S.                                   ^^^H 

BlaHlodonuk'   vtalcl?,  67. 

causntlon  of,  254.                                                     ^^^H 

Bl^card's  hI^  of  innliirlly  of  fnnuii,  133. 

t-nnllfnirBiilMD  of  hcnd  In.  2^.                                   ^^^H 

Ble<?(IIiwt  In  erltimpitlii.  700. 

cnnvemlou  of.  Into  facf  or  rcrtcx,  350.              ^^^H 

Blxind.  iilknlliilE<r  of,  tn  prp|tDHD>r-f,  103. 

freiuencj-  of,  2'yi.                                                   ^^^H 

cbauK^s  In.  dnrLne  pr«fcnancr.  1Q3. 

nitK'titinlMni  of,  2ri4.                                                       ^^^H 

diirlnt;  p*ii'r|ier1uni..  3tM. 

prosnofts  In,  355.                                                     ^^^| 

frpi'slng  pnlnt  of.  I'm. 

iijiinpliyKtMjtaraf  tn,  SAT.                                         ^^^H 

mole*.  525, 

treatment  of,  255.                                                   ^^^| 

BiTTirn,  toscltjr  of.  In  vi'ininpsin,  703, 

remtfin   In,    2&6.                                                              ^^^H 

BliMd-TMifi^ls  of  elllorls,  20. 

Brnlt.                  i:A                                                    ^^^M 

of  ovarleB,  4«. 

Iluilln'fi  p^'lvlnK'UT.  584.                                                 ^^^H 

of  placpRla,  lis. 

Byrd'H  nu-tbcnl  of  n'»ni>i'ltalloD,  TflS.                      ^^^| 

of  ut#rvii,  46. 

V 

of  riiKlnit.  34. 

Cirsnrraa  section,  cbecklng  bKnorrbnge  Id,                J 

padlc,  222. 

«».                                                                        ^^M 

amtjItlrHt,  110,  123,  137,  DOS. 

ConnervBClTc.  401.                                                           ^^^| 

reailbuUr  bulbfi.  27. 

H?ontrii-ludl(?ntlnnH  for.  403.                                    ^^^| 

Hlot'si  p  IT  fur  11  lor,  416. 

eiirnp«'rlton<Hil.  410.                                                ^^^H 

BliJDt  h<Mk,  sal. 

fdllowliiK  vHitltin OKiitlon,  573,                                  ^^^H 

Bongli!,    for   Indili'llun    i>r  pri'tuulun*  ]>.lK)Urr 

rptitro-flxatlun.  573.                                              ^^^| 

34&:   Uossl'a   dllalor.  340. 

fur  rn  r<H  nniiiii  of  cerrU,  4418.                                    ^^^H 

Bowels  In  prejeaancy.  17«. 

rerium,  570.                                                      ^^^| 

BrarhT«ir«Ua  iUirin^  piH'rperlnm,  SOB. 

for  conlmrtcd  pelrcM.  028,  682.  030.                   ^^^H 

Brain.  chaiifceM  In.  In  crlmnpiiU.  701. 

for  Hiyctiiiu  of  iih-niH.  575.                                          ^^^^| 

nmtiti*«  Munt   hook,   424. 

for  old  I'xtni -uterine  preKnancj-,  552,                ^^^H 

nrnHliii'lofit,  421. 

fur  ovnrlnn  lumoiir,  577.                                             ^^^H 

trepnn.  410. 

for  plarenla  previa,  724.                                        ^^^H 

Braxlon  !Tlck»"H  melhod  of  tpfbIimi,  3B3.  3D7. 

bLilorr  of.  400.                                                               ^^H 

•ISD  of  prr^nAnfj',  ItH. 

hr«lfrfrtiJiny  uflcr,  4416.                                             ^^^H 

BrnniA.  fitiocnce  of.  807. 

lndlciitIon<i  for,  402.                                                ^^^| 

nniilinii}'  of,  318. 

In  cclninpHUi,  708.                                                                    V 

areola  of.  1^2. 

Instead  of  Induction  of  pnMnature  labour,         ^^J 

nikpd,   800. 

343.                                                                                ^^H 

care  of,  tlnrln;  niimtng,  32S. 

In  transversv  prestnutlona,  091.                          ^^^H 

In  pn-iEBancy,  177. 

rorro'M  opemtlon.  400.                                           ^^^| 

chniiKCN  In,  dnrlnic  prcgnaDCjr,  152,  lU. 

jKMtt -mortem.  410.                                                          ^^^^| 

enicoritonipnt  of,  800. 

proznoslfl  of.  408.                                                    ^^^H 

bypertrnjifiy  of.  807. 

reppnled.  400.                                                           ^^^H 

tan^nimnMan  of,  810. 

flterlllKlog  pnllenta  after,  407.                              ^^^H 

fliipirnnini'mry.  807. 

tecbniqne  of.  403.                                                     ^^^| 

BrM'Vli  pri-Hfi)Iiit1»iiH,  182,  SOft. 

4nu.                                                             ^^^1 

Ktipti.rsl.i  In.  2III. 

Cnkineail'On  of  fivtits,  MS.  686.                           ^^^| 

hliint  hook  tn,  301. 

of  plnceiiln.  507.                                                             ^^^H 

brtD«ln(t  iJowD  foot  tn  frank.  282,  390. 

rallna  formitlon.  efTi^ct  upon  p«lrls,  OTflL           ^^^| 

causation  of.  STA 

Cannl.    rprvlcni.   37.   208.  21S.                                      ^^H 

crphnttc  venlon  In,  SXt. 

Niick,  2S.                                                                    ^^H 

B- 

comptlctted  bj  contracted  petvcs.  033. 

Caanllud  Obrtn.  116.  116.  123.  S04.                          ^^M 
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Cancer.    (See  CBrclnoma.) 
Caput  fluccedaneum,  ISD,  243,  622. 
Carbamic  actd,  relation  to  eclampala,  703. 
Carbolfc-ncid    polHoning    from    iatra-aterlne 

douche,  420. 
Carbon  dioxide,  iDcrease  of.  In  blood,  cans^ 

of  labour,  104. 
Carcinoma  of  cervix,  Csesarean  aectlOD  for, 
403,  4US. 

compllcattng  pregnaDcy,  340,  468. 

of  rectum,  cause  of  dystoclB,  403. 
Carcinoma  syucy tiale,  490. 
Cardiac  lesions  In  pregnancy,  343. 
Carneous  moles,  525. 
Caruncuin  myrtlformes,  30,  169,  804. 
Catheterization  during  puerperlum,  311. 
Caul,  217. 

Causation  of  labour,  193. 
Cell  layer  of  chorion,  102. 

muHS,  Internnl,  88. 

nodeo,  114,  lir>. 
Cellulitis  in  puerperal  Infection,  769. 
Central  placenta  pmvia,  717. 
Cephalalgia,  during  pregnancy,  447. 

In  threatened  eclampsia,  694. 
Cephalic  version,  302, 

Indications  for,  392. 

methods  of,  393. 
CephulotHbe,  421. 
Cervical  ganglion,  49.  146. 
Cervlco-veslcal  fistula,  745, 
Cervix,  30. 

acute  <edema  of,  477. 

anatomy  of,  36. 

annular  detachment  of,  736. 

apparent  shortening  of.  Id  pregnancy,  208. 

arbor  vltEe  uterlna,  37. 

atrenia  of,  571. 

carctDoiDU  of,  340,  468. 

chiin^os  In,  during  labour,  198. 
during  proKuuncy,  1*J4. 

ciioular  detafbment  of,  730. 

condlilou  of,  In  latter  part  of  pregnancy, 
208. 

dllnliitlon  of,  during  labour,  215. 
niHimnl,  .'M8. 
with  forceps.  :i',7,  370. 

dlspJisoH  of.  dnrlug  pregnancy,  468. 

exttTiml  OS,  37. 

ganglion  i>r,  40. 

gliiiiils  of,  'M. 

hyperlropliy   of  mipriivaglnnl  portion  dur- 
ing pre^rnmicy,   168,   477,   572. 

inclNloii   of,    340. 

Infriiviiglnitl  portion  of.  36. 

In  nnnniil  laliour,  200,  211. 

iulcrniil  OK,    30. 

IpslotiH  of,  during  labour,  736. 

ninrosa  of,  37. 

niyomn  of,  574. 

rigidity  of,  503.  571. 

stenosis  of,  571. 

stricture  of,  571. 

supravaginal  portion,  36. 

tearg  of,  730. 

TBglnal  portion,  36. 


!    Chadwlck's  algn  of  pre^nanor,  166L 
Chamberlen  forceps,  S52. 
Champetler  de  Ribes's  balloon,  346. 
Changes  In  uterus  during  contractions,  IflS. 

Child.    (See  New-born  Child.) 
Chill,  during  puerperlum.  304. 

following  normal  labour,  304. 

In  puerperal  Infection,  777. 
Chloroform  in  labour,  292. 
Cholera  complicating  pregiiaD<7,  436L 
Chondrodystrophia  foetails,  600,  641. 
Chondrodystrophlc  dwarf  pelvis,  641. 
Chorea,  344. 

during  pregnancy,  447. 
Chorlo-eplthelloma,  400. 
Chorion,  02. 

abortion  from  disease  of,  522. 

canalized  flbrln  of,  116,  118. 

cell  layer  of,  102. 

cystic  degeneration  of,  485. 

decidual  islands  of,  100,  116. 

diffuse  myxoma  of,  493. 

diseases  of,  485. 

epithelioma  of,  489. 

epithelium  of,  90,  102,  115. 

fastening  villi  of,  101,  114. 

formation  of,  in  chickens,  03. 
In  man,  95. 

frondosum,   101,  115. 

giant  cells  of,  102,  116. 

lieve,  101,  115. 

Langhans's  layer  of,  102,  116,  117,  122. 

membrane  of,  00. 

myxoma  flbrosum  of,  493. 

myxoma  of,  486. 

Plasmodium  of,  102. 

stroma   of.   90,    100. 

structure  of.  98.  114,  116,  117,  122. 

syncytium  of,  102,  115.  117. 

trophohlast  of,  05,  113. 

villi  of.  O.-),  101,  114,  115.  117,  122. 

Zcllschleht  of,   102. 
Chorionic  villi.    (See  Villi,  Chorionic) 

membrane,  1)0. 

epItlK-lii.m.  !H>.   102.  115. 

cplthellouin,  4H9. 
CUla  of  ovaries,  01. 

of  tubfs,  53. 

of  uleniH.  40. 
Circular  sinus  of  placenta.  122. 

(lelaebnienl  of  cervls,  7.^ 
Circulation  in  fcetus.  137. 

in  new-born  rblld.  314. 
Circumcision,   girl,  26. 
Clrciimvnllato  placenta,  503. 
CleMotom.v.    425. 
Clltorldeotomy.  20. 
Clitoris,   20, 

amputation  of.  20. 

nnntomy  of,  20. 

prepuce  of,   25. 
rioasnia,  l.')4.  4.'>0. 
Closing  plate  of  decldiia,  110. 
Clotblug  (luring  pregnancy.   176. 
Club  foot,  effect  upon  pelvis.  675. 
Cocaine  aniestbeila  In  labour,  298. 


^^^^^^^^^^kSe^^^^^^^^^^^^^82^^^^ 

Coccyx.  2. 

Contracted  polvla.  In  new-bom  cbild.  600,                 1 

C<fIoiui.',  01, 

609.                                                                                   ^^* 

t-'ulUn  blrili,  750. 

1tiiIiiiMt<in  of  abortloQ  la,  'MO.                             ^^^H 

Cobii'a  method  of  IndtKrlng  Inbour,  847. 

■  if  iin-iniilure  InlHtur  for,  M4I.                      ^^^^^^^| 

ColitiiK  «t  cord,  iH),  IL^I. 

mpcbuulom  of  labour  in,  tilS.                      ^^^^^^H 

Coitutt  durinir  prveuttmr.  1T6. 

pelrlmetrjr  lu,  M4.                                              ^^^^^^H 

t'ollupHP  diirlnic  tnljoiir,  753. 

proguoals  of  labour  lu,  (XM.                            ^^^^^^M 

Catti^a's  law,  441.  &U. 

8lx«  of  fatuM  In,  Gl'.                                             ^^^H 

ColilHlou  nf  cwlno.  S34. 

trvHlmciil  of  biliiiiir  iimiiitlcfltcd  hj,  628.             ^^^H 

CiiloKtruu).  IM,  319i 

X  rays  lu  dliijcuosla  of.  5iMi.                                    ^^^H 

corpuwii.')!.  3ltt. 

CaatracTtliiR,  centre  fur  utprtut?,  tD5.                           ^^^H 

ColiHiporrhpili^  735, 

boiir-Klana  of  uterua,  WA.                                        ^^^H 

Coli>etirrnter    In    Induction    of    prvmaCore 

I<i4.                                                               ^^^H 

tjibuur.  345. 

iitiTlnv.  164,  2WI,  2ia                                               ^^H 

CaLiKi-Ik/irerpUHU  cjctlcft,  4flT. 

riae.  211.                                                          ^^M 

CoiOOlH)'  of  vii][lna,   32. 

cnuHP  of  tlystocla,  BC7.                                            ^^^B 

Comtiluc-d  [irrgtuiuiTi  9S1. 

la   dysioela.   dnv   to    contracted   pelrea,                   1 

Compl^lv  Jibortlon.  M7. 

n22.                                                         ^^M 

<'nEn[ioii[»'l  iirt-Hfiitiitluti.  4Ein. 

In  ihrrnlrtii-il   ru|)liirv  of  iitr-niK,  7811.               ^^^H 

('Mncealed  biemDrrlia^^,  715.  72T. 

Convi^mluD  la  brow  prea«ntatloDS,  250.                    ^^^| 

Concept loii.  ilate  of.  81,  17L 

In  fai'c  iiri-seiilntlun»,  2^,                                           ^^^^| 

diirlUK  iiiiifuurrbtpn,  llITi. 

('uuvtitnLonH.     fiAcv  Ki'lain|i8lB.)                                      ^^^H 

CoDduc-t  vt  uormni  Inltoiir,  275. 

Cord.    (.■»<■«  t'tnbillcal  Cord.)                                      ^^H 

ConHiifiiK-ul,  cntlmNlkiii  uf  ilate  of.  17L 

Ciinujii  of  iiliTiiH,  Xj,  4*llt.                                                ^^^H 

Congi>altal  cyallc  kldncj^s.  Gfrt, 

Corona  mdlata.  05.                                                   ^^^| 

Coat;loD>cni(G  ifljiDdulFir  hndf.  71. 

Coronal  auturp,  l.ir>.                                                     ^^^| 

fnnglullniillu  orlUcil  rxlernl,  &71. 

(.'orpnloncc  *>lmubitltiK  pregnancy,  168.                    ^^^| 

CoDjusatA  din  eons  ht>.  6. 

Con>ua  nllilranip,  08.                                                     ^^^| 

fxti.'rnii.  5S6, 

Rljinatim,  (Oi.                                                              ^^^H 

Teca.  B. 

lucrum.  Ott,  ISO.                                                         ^^H 

CoDjuKnte.  oostomloal,  6. 

^^^^H 

HniidolovfiUtf'B,  &6{L 

orlili^nci*  itf  pregnancy,  Tl.                            ^^^^^^H 

1                 dUsoDal.  6.  Btn. 

^^^^^1 

pxti-'mii  1.  58G. 

of  niccfttrnnllon,  7t.                                            ^^^^| 

Meyer ■«,  0. 

of  prv^ancy,  71.                                                    ^^^| 

noniMil,  0. 

airuutwrc  nf,  67.                                                       ^^H 

obltciuo,  e,  090. 

ll-IK-,   71,                                                                                               1 

obfitecricat.  6.                             , 

Corrosive    aubUmate.      (S«fl     Blctitorlde    of                   1 

nf  oulltrt,  SOS. 

Mprnirj'.J                                                                                ■ 

true,  5.  592. 

CorH'X  of  'ivary,  57.                                                       ^^^B 

Consfmiilve  Cipanrenn  seclloii,  403. 

Cot.vk'doDH  of  p1nc«Qtji,  121.                                      ^^^H 

C(ii]KU|inllutt  duriutc  preirujiucjr,   170,  444. 

Ctixnliiln.                                                                                ^^^1 

dnrint;  |>urrperLtim.  ;tll. 

Cranloclast,  421.                                                            ^^^| 

Connlrk-lwr  vnitliiii',  Xt,  2:C 

CmntopnEUflp  QW.                                                                ^^^| 

Contracti>d  priTcs.  Cmnrean  eoctlOD  la.  402. 

Craniotomy.  418.                                                     ^^^| 

ciiusp  oC  dltni-ult    liibour,  (i84. 

dnngem  of,   4(>2.                                                        ^^^H 

rIaonlllcatifJU  of,  OIH. 

for  aid  c■st^t-uto^tn4^  pregnancy,  Xi2,                   ^^^H 

cocirpnltfll.  ilOO.  000. 

la  colltBlon  of  ivr1n><.  XM.                                        ^^^| 

courwp  of  Inbtuir  In,  lESt. 

In  contrnctpd  prlvi'tt,  K».  6»1,  032.                          ^^H 

craniotomy  la,  418. 

In  fap«  prtfieuutlons,  cbln  poaterlor,  S88.           ^^^H 

dlHgnoHlR  nf.  &8.'l. 

In  hydroo'plialua.  tJ8a.                                              ^^^| 

duo   to    nbnoruuil    malleitblUtjr   of   twDM, 

In   rii;itiiri>  of  utrrua,  743.                                            ^^^H 

sae. 

Indications  for.  -118.                                                  ^^^| 

to  lilljitcDil  liinji'nii!*,  fi71. 

progonsls  of.  AXi.                                                           ^^^H 

to  dlsea»efl  of  tbe  TortebrnL  column.  QS4. 

roeovery  from.  423.                                                  ^^^H 

to    eeueriillxptl    HD<t    Hjmniflrlciil    aaotH' 

tccHolijiie  of.  iW.                                                     ^^^H 

nlli's  111  ilcvi-liijiiitciii.  tVW. 

iipiin  fifli^rcomlug  bead,  420.                                  ^^^H 

to   l<K'atltcd   aud    tt^rmmctrlca]    anoma- 

Cranium.     CS<>e  Ileiul.   Fecial.)                                 ^^^H 

IIpb  In  di'»c1i>tirii'Ml,  (H2. 

Crnrlnjpt  In  prccnttm'y.  MM,   180.                                           T 

to    locallxc-d    and    armmetrlcal    aooma* 

Cri><1(^*H  tnetbod  of  cspreMtnff  placenta,  270.           ^^J 

IIph  In  ilfvplnpni.t^nt,  (UH. 

CreCIu  dwarf  pelvis,   B42.                                                ^^H 

to  tnuiouri^  rtr..  070. 

Crhnliiol  iil>(>rllau.  33d.                                                     ^^^| 

to  nnl]Rt«ra1  lamptteii.  672. 

Crotcbetx.  862.                                                               ^^^| 

effect  of,  iiiMvn  eotirite  of  prriniancr,  616. 

Citlbiitc,  189.                                                                  ^^^1 

frequtnc?  of,  561. 

Ciil<lc-§ac  of  DoDglaa,  32.                                           ^^^H 

^         blacorr  of,  580. 

1     ▼ 

1 

Cumulus  oopborni,  Oi,                                            ^^^| 

1 
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Cnrettage,  429. 

dangers  of,  430. 

In  abortion,  029. 

Indications  for,  429. 

In  puerperal  Infection,  786. 
Cystic  degeneration  of  chorion,  485. 
CfSlltlB.  during  pregnancr,  447. 

during  puerperlum,  799. 
Cjrstocele,  complicating  labour,  678. 
Cysts  of  umbilical  cord,  Ml. 

of  corpus  lutenm,  71. 

of  ovary,  complicating  diagnosis  of  preg- 
nancy, 108. 

of  placenta,  005. 

of  vaginal  walls  obstructing  labour,  671. 

Death  of  foetus  during  pregnancy,  169. 

of  mother  during  labour,  75Gl 
during  pregnancy,  410. 
Decapitation,  424. 

In  locked  twlnn,  334. 

In  transverse  presentations,  691. 
Decldun.  05,  105. 

bacteria  In,  481. 

basal  plate  of,  116. 

basalls,  106. 

capsularls.  106. 

cells  of.  106. 

cervical,  105,  720. 

changes  In,  In  abortion,  624. 

closing  plate  of,  116. 

compact  layer  of,  106.  107. 

development  of,  outside  of  uterus,  109. 

diffuse  thickening  of,  480. 

diseases  of,  479. 

fatty  degeneration  of,  194. 

giant  cells  of,  112. 

glandular  byperplnnla  of,  480. 
layer  of.  100. 

gODOcoccI  In,  4K'_'. 

hyporplHsla  of.  480. 

In  tilcornunte  iiteniH.  470. 

In  extrn-uterinp  prt'^nnnry,  M&. 

In  iion-prpfrnant  tube  In  Intra-uterlne  preg- 
nnnry,  540. 

in  ovaries,  10!>. 

In  peril onspun),  100. 

Inflnmniiilion  of.  481. 

Islands  of,   110. 

meiiHt riiiij.  77. 

orlRin  of.  KRi. 

polyposn,  4S0. 

pMf'iido-roflfsii,   TA7. 

roflpxa.  KMi,  lIKl.  113. 

rt'imnilion  of.  In  pworpcrlum,  302. 

s<Totliiii.    ICM!,   112. 

frioiiny  liiycr  of.  l(«t.  ](W. 

Byplillli.  of.  r.Kl. 

tiilKTiiiis  snlicliorlnl  limmntoma  of,  625. 

vpni.   KMl. 
I)p<-I(li|]i1  oiiHt  lri('xlrn-iilfrlnpprpj[nnncy.5-'2. 

colls.    1(H!. 

pniliiniftrltl-i.     iScc   lOndomctrltla.t 

Islnnds.  1i)ft,  110. 

reaction  In  tubes,  5.35,  546. 

sarconin.  41)0. 


Ueclduoma  toallgnum,  407,  480. 

in  estra-uterlne  pregnancy,  549. 

pathology  of.  491. 

treatment  of,  41t,t. 
Deformed  pelves.     (Bee  Contracted  Pelves.) 
Delivery,  normal,  284, 

post-mortem,  775. 
Dental  carles  during  pregnancy,  403. 
Dermatitis  herpetiformis,  449. 
Dermoid  cysta  of  ovary,  676. 
Descent  of  fcetus,  causes  of,  219. 

Id  breech  presentations,  268. 

In  brow  presentations,  255. 

in  face  presentations,  260. 

in  vertex  presentations,  23L 
Deutoplasm,  06. 
Development  of  allantols,  96. 

of  amnion,  95. 

of  chorion,  95. 

of  clitoris,  26. 

of  cord,  123. 

of  fuetus,  128. 

of  hymen,  29. 

of  ovaries,  58. 

of  ovum,  87, 

of  pelvis,  10. 

of  placenta,  113. 

of  tubes,  49. 

of  uterus,  49. 

of  vagina,  34. 

of  vulva,  25. 
Diabetes  during  pregnancy,  344,  446. 

during  paerperlum,  308. 

phloridzln,  142. 
Diagnosis,   differential,  of  pregnancy.    (See 
I'r  eg  nancy.) 

of  life  or  death  of  foetus,  168. 

of  prcftnancy.    (See  Pregnancy.) 

of  sex  durint:  pregnancy,  159. 
Diameters  of  head,  136, 

of  pelvlH.  4. 
DlastnslH  of  recti  muscles  in  pregnancy,  152, 
47a 

In   pucrptTlnm.   304, 
DIcephnlus,  680. 
Diet  during  preKiinney,  176, 

durlnK  ptierperluiii,  310. 
Dlfforculliil  dingniisis  of  pregnancy,  167. 
Dilatation  of  cervix,  nrtiflclal,  345,  34a 

in   norninl  labour.  208.  21.'i. 
DIpOEus,  G80. 
Diphtheria,  dtirlnc  puerperlum.  815. 

putTpenil,  7*13. 
Dlphtherltlr  ulcer  of  vulva,  703. 
IHjiroMnpus.  (JRO. 
DIscuH  iirollceriis,  04.  (K>. 
Diseases  couijilteating  pregnoncy,  435. 

('oiu|)lii'nlliiK   puerperlum,    797. 
Dlslrif.'ellnn  of  bauds.  278. 

of  vulvii.  2sn. 
Dlsiilaoetuents.     (See  T'terus.) 
r>lsllnr'ti(>u     hetneeii    first    and    BQbsequent 

preRiiiini'leM.  100. 
DIverllcula  from  luhes,  54. 
Dollibo-cepb.TlIc  head,  cause  of  face  presen- 
tation, 248. 
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Dolloho-krrto-plBtr'nwntlyliiii.  QM. 

Blilvrly  prlmlpoi*,  206.                                                      H 

Itiireinns'n  ur«)m<-Tvr.  <riU. 

Klci'lrli-liy  Id  pstni-iit<?rlne  prpguanry.  3&4.                  H 

I>otjl>l^  Nai^Kt'lP  |H>lrl8.  (tiS. 

Elepbunllnsl*  «.-oDiteulla  cyallca.  QS4.                               H 

lltCTUK.    'ilSO. 

KiiiLioltsui,  nir,  7n0.                                                            ^^^| 

ItoDcbo,  Intra -iit^rliie,  4Si. 

during  pre^guancy,  44.'{.                                        ^^^| 

prtfphyUctIc,  427. 

i>ulmouary,  dtirlnic  labour,  TOft.                             ^^^H 

viikIiiiiI,   427- 

£iuliryo,  IIU.                                                                        ^^^| 

DonirliiH'ti  iii(-(I*-jii«c.  33. 

■iiQlouiy  of,  12S.                                                       ^^^1 

IH-rfdiTtHon   oT.   7-IPi, 

of,  8T.                                                 ^^^H 

Dropsy  or  niuJilnn.    (S^ro  Uj-dnmnloB.) 

nuurl^btDL-Dt  of,  i:CT.                                                     ^^^| 

Kry  tiilmiir.   2i>\. 

Kmhryoiili-  an'U.  tM.                                                         ^^^H 

Iliii'lii-ikikt^'n  iiHrulyniN,  tuM. 

Hblflil,  W.                                                                          ^^H 

DmvI*.   lnctif*<rous,  316. 

Embryotomy.  423.                                                       ^^^| 

MailprtiiD.   4R. 

t:Dii!slB  111  prcKunntry,   16G.   4tI0.                                   ^^^H 

Slt^Di^'a.  27. 

Knipbyaoma  rnm|ill>'at1n)r  pn-icnnnry,  443.             ^^^H 

WuJmiiii.  27.  41t. 

f(Pta1,  ruiiHlus  dynt'H'lii.  (V^.                                              V 

Dtirtuit  iirtortoMiiN,    i:iK. 

uf  ■bdouiluiil    niillv   follou-lnit  rupltirp  of         ^^^| 

VFIHHILDI.    138. 

atoms.  T4Z                                                           ^^fl 

DlllinMpn'n  (^vrrk-al  lnrli«tuii)i,  340. 

Knrcpbnlni.t>Ip.  400.                                                            ^^^| 

Dnnmn'H    mvchxDlsiii   In    exlruslon    of   i>ln- 

KudArtorllli*.    oouippnRalnry.    iIurlriK    pucr-          ^^^B 

cvmii.  2C*'.. 

IH-rinnt.  n03.                                                                  1 

Dnnillcin  i^f  prrguaoi'j,  170. 

r.ndm'nnlliln  ilnrlnx  prPKnnncy,   443.                        ^^^H 

Dovemey'*  e1iintl«,  27. 

KODorrbreal.  43S.  7!)0.                                               ^^^H 

I>wiirf.  041. 

KtiilriccrrlrllK   4(IS.                                                                   ^^^| 

prtvl*.  641. 

KndonietrItU,  afuio  decldnal.  481.                          ^^^| 

rkyBpiiiiw  ilurlnjt  preiCDAncy,  444, 

alruphlo  dPiHilual,  4M1.                                             ^^^H 

DyHtontn  line  lo  abDormalHIi^  f»f  <v^vU.  RTl. 

ciiiiHc  of  nlmrllon,  S3Z.                                            ^^^| 

(lup    lo    ahnormalItU'"    of    ilii'    ^xpulftlvp 

K'nufv  of  p)iic«tita  prwvla,  71(1.                            ^^^| 

ftiriM'j'.  TMfJ. 

riiTiKP  nf  prpinntnrp  sppimtloti  of  placeiita,          ^^^| 

to  obDornialttlpfl  of  Tavlna.  .V19. 

71.T.                                                                                           ■ 

to  iil>nnrmn11tlps  of  vulvn,  TiKl. 

cervlnil.  iXi,  4m.                                                         ^^^1 

to  coutrfltted  iK-lvi-M,  TA^H. 

ilfi-iiluu  cyntlnt.  4S\.                                                    ^^^H 

to  wjntnu'Moii  nt  liHniirff  ring,  5ft7. 

iflandiilurli*.  480.                                                     ^^^| 

Iir  li'viiliir  ii»l    riiiiKrh*,  TiTI. 

va.                                            ^^H 

to  old  extru-uterliie  prcKHancy,  b32. 

Id  pTvenADCX.  47U.                                                           ^^^H 

to  liiiiKJ'iirN  of  tilrtli  i.-nniil,  "4. 

ponl-ii1tii.tiiiru,  HOI.                                                          ^^^^| 

ti>  tkU-rlui'  ill.Kp3a«-menl«.  S72. 

pnni  pArEiiiii.   MOI.                                                           ^^^H 

fnllowinc  vaKliiiinKnilon,  ri7.% 

purn***!^)!.  763.                                                                 ^^^H 

falliiwlfift  trnln^fliuiliiin,   !iT2. 

^^^^1 

Dymrta  from  Incarcpraipd  pr«eaaDt  uterus, 

m>ptic.  760.                                                                         ^^^H 

474, 

nf,   4^.                                                          ^^^H 
Kndometrlum.  ^U.                                                       ^^^H 

Eohltiorrwfim  oyMii  onnipllrnllnB  Intpour,  I>7W. 

Ih                                                                                           ^^^H 

EcluiriiiHlu.  aciiKii'lK'trx-iil   furc^  In,  Mti,  7<iH. 

III  yoiiUK               42.                                                          ^^^H 

atlolojty  of.  702. 

ri'm'Ot'rnTlnn  of.  nft^r  <^'urptttiB(^,  30.                 ^^^H 

allmniEnurln  In,  <)08. 

diirInK  pni>rpiTliiin,  3U2.                                           ^^^H 

bacterial  orl(Cln  of.  7a1. 

reticulum  of,  43.                                                  ^^^| 

tk-vdliiir  )ii,  709. 

Hirurturp  of,  30.                                                              ^^^H 

blind tii-fin  iiciiiiiipiinylnfi,   tVA. 

F.nini8>'in('i>>.  ("Stra-mcitian.  Q21.                                  ^^^H 

dwaretm  nectlon  In.  *.»3,  708. 

Id  brv9f:b  pri>«CDtiitli>n>.  254.                                  ^^^H 

pllnli-nl   blHtnry  of,   (KlS, 

In  hrow  pn-irntatlonK,  1A5.                                     ^^^H 

fre<|ii*ncy  of.  fstx 

1u  faop  pr«senCaCloD9,  2^0.                                      ^^^H 

In  pxtrn-iitprtnr'  projjnnTiry.  8B7. 

Ln  T^rtPX  preRcnlHllona,  Z28.                                     ^^^H 

In  iiPiv-horn  i-lilld.  7(iCi. 

RiitfmM-k.  Mimpllcatla^  Inbour,  578.                      ^^^| 

inniilii  folIwwlTiir.  096.  813. 

comphcatlDff  prcKiuincy.  477.                                ^^^| 

palbcikiKy  I't.  fUH). 

EiilvrnptoflH  tliirlDK  prograiicy,  444.                         ^^^| 

lyrDffQoxIfl  of.  70&. 

Kuioitprm,  91.                                                                ^^^H 

tmitmctil  of.  700. 

RiitriirKM.*  of  iilr  Into  itltrrliip  alnniip*,  TSfi.           ^^^H 

nrlce  la.  iWi. 

KpllcpKy  during  pretcnaDcy.  447.                               ^^^| 

vorM'.wpi  Ion  In,  700. 

diirltii;  pt]«rpi>rluni,  448.                                               ^^^M 

KcttMli-rm.  Ml. 

Ep)phyoi-f>  III  HypblMit.  S14.                                         ^^^| 

Rclopic    presnaD4.'y.      (Se«    Kxtra  •  niertae 

s^nrntlon  of.  durlnr  vztraclloc,  S8&.                  ^^^| 

I'reKnnney.) 

ICplHlnTomy,  280.                                                                  ^^^| 

Ectroplao.  congenital,  38. 

Rrtciit  In  almrllon,  S2B.                                               ^^^| 

Ekk  DPsIn,  W). 

Id  pont-portom  hiPinorrhairp,  7^                             ^^^H 

Ktaatio  llgaturva  Id  Cmur^tm  ttecUon,  405. 

xtBt  of.  Id  labour,  294.                                             ^^^| 

u 

^1 
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■ 

^^H            Brralpelos  In  prpunnnrjr,  437. 

Extn-nierinf   premianpy,    tcmlaallofu 

•^^^1 

^^H               relation  of,  to  [>u»rpL>riiL  InfccUon,  77L 

&«>. 

1 

^^^1                tranerDliMloii  to  ra>tuii,  4^7. 

icmlnieut  of,  T<M, 

fl 

^^H            Riibach'a  nlttumluoiurt^r,  408. 

ttiltul.  Thill. 

1 

^^H            Coi-uiclirvx),  lU. 

ut«rln«  deddna  tn,  Ma 

^^J 

^^^1            KMilmiiMdii  i>f  iliitc  of  eunnii^meDl,  171. 

^^^1 

^^M           Btber.  2»1. 

Face  preoeatatlona,  181.  340. 

^^H 

^^H             Kiistarhlnri  rntvc-,  138. 

abnormal  mechaDli<iu  In,  Kl. 

^^^ 

^^^1             fCvliH.'L>ratluB.  4.24. 

CAuciil  tun  i>f.  'J4T. 

1 

^^^H            BrotaTlon.  Kporitancono,  888. 

tMiiiit'llCHtr'd  by  <:ontra<!teil  pelves,  033. 

1 

^^H             KxaintuHlliin,  ruaililii'Ml,  ISO. 

miiVfnilon  of,  liiio  ¥prtea,  253. 

1 

^^1 

rrnnlniiDRiy  lu.  S.V'L 

^^J 

^^^H                prcllnilritiry,  diirltiu  jircictiiincj,  177,  275. 

dliifnioMA  of.  'M'. 

^^H 

^^H               vagliinl.  durlD^  laljour,  2&0. 

forcopM  III,  2ri.t,  an. 

^^^1 

^^H                     pri'icntinrj-,    ITD. 

frciiUfiKT  of.  24B. 

^^H 

^^H^            Kxnullii-timln  In  |>n-K>iAU<'f<  ^•i^>- 

UM-cbeiilKiii  of,  2n0. 

^^^H 

^^^K            Bxer€]s«  dnrios  prvEimcx^'T.  Ii5. 

nilMlnken  for  l»n>ccb.  2&& 

^^H 

^^^1             EsdbIomIh,  pro'liic-lnit  pclrlr  ik-rorraitlmt,  07(t, 

lu-rfwrntlon  In,  ILVt. 

^^^1 

^^H           Kspresslon  of  plftt^entn.  2T:. 

pruLapae  ut  i-i>rtl  Iti,  741. 

^^H 

^^^1           ExprrKMlaii.  ltU);<'H'»  iui>thu<l  of,  288.. 

Hjriupbjiti'nromj'  In,  253. 

^^^1 

^^^1            Kx|iu[kU)ii  In  1in'<-i-rt  iircncnlntlotis,  ZTiU. 

IrrnitHcnt  cif.  Z.V2. 

^^^B 

^^^1               Id  fac»  pn-Mctitnllnnii.  'JTil. 

rprwlon  lu,  2r>3. 

1 

^^^K                 In   TfTti-X   (irrKriitntloliPt,   '-^SS, 

PiiHnI  pnriilyKK  following  forceps,  879. 

^^m 

^^H           KxleONlon  In  tnc«  prciwtititloafl.  3SL 

FiiHies  of  Infant,  317. 

^^^M 

^^^1                Id  Tcrtr.-i  i>n>Hi?ritntlrinH.  23T. 

Fallopian  Inben.  Sl-S!. 

^^H 

^^H            Exiprual  genera  tiro  or^anH.  23-33. 

ac(V!«i>ry,  M. 

^^^1 

^^^B           EstiTiml   rotnllon   lu   bret^b    prownlBtlons, 

Iiinilofl  of,  M. 

^^^1 

^^H                      2M». 

inilhiiM  of,  M,  534. 

^^^1 

^^^1                 In  taftf  prcfl^nlBtlons.  351. 

anatomy  of.  HI. 

^^H 

^^H                   In  verlt'i  prfM'nliilloni),  2»3,  238. 

chrinKeH  In,  diirtUK  pregnancy,  UO. 

^^^1 

^^^H           CKtcrnii]   ViTwIuti.   :t)Kt. 

t-lllary  ctirrt-nt  lu,  5.1. 

^^^1 

^^H              proRUotnIfi  of,  387. 

rtlrertlrulii  of.  54,  533. 

^^H 

^^H           BxCrnetlDD.  SHi. 

glrltlilH  of,  53. 

^^^H 

^^H              In  breech  prvopntatlooji,  S6L.  381. 

In  presmincy.  ISO. 

^^H 

^^H               Iniilrnil'infi  fi>r,  .181. 

iwalllon  of.  In  pregnancy,  146. 

^^^1 

^^^K             la  frank  ljrf<M?b  prenenUUon.  389. 

FalHo  labour.  riCiI. 

^^H 

^^^H              UAUrk'rnu'M  mitncpurrp  for,  ^UH. 

Fnlw  promuntory,  OtM. 

^^^^ 

^^^H               PrsfC  niniin-itTrv  for,  RST. 

Fm«cI(i,  pf'Ivlf,  Ln!^. 

^^^1 

^^^B           Extrauterine  pregnancy,  ZXL 

pcL-iueal.  222. 

^^^ 

^^^M               abonlon  of.  .MO. 

rnslPtilnir  villi.   101,  114.  U3. 

1 

^^H           rtiiiioBr  i>r.  :>:a. 

Fal  In  nhdonilunl  wrulln  »lniuUtlng  pregnaa*          f 

^^H            aoatoiiir  v^t,  rA^. 

cy.  l«i. 

1 

^^H               aattodntfil    wllli   tnlrii-ut^rlBr,  S&l. 

Fally  •liici-ni.'ni  I  Ion  nf  placenta,  508. 

,^^J 

^^H             atiAobment  of  ovnm  lu.  MS. 

Fecuadatlor.  81,  M. 

^^^H 

^^^H               c^uM*  of  ilratorln,  Wt'i. 

Keniali?  iiroiiiii'lpus.  SB, 

^^H 

^^^1             claMlOcallou  of,  r>3n. 

Ft'rtll[a.itt<)ii  uf  oruni,-86. 

^^^1 

^^^H             dcdilnnl  rracrion  tii,  TiSH. 

F"Tcr  In  (M'binipfrlft,  ffiXi. 

^^H 

^^^H             divldnomn  inallKniim  1»,  r>4ti. 

In  Inlimir.  TKI>. 

^^^B 

^H               dUgDOrfi  of.  S62. 

In  puerperthm.  :t04. 

1 

^^^1             ei?]»mpala  tn,  flOT. 

Fthro-niyoniBln   of  uterua,   compUcstlng 

u.      1 

^^H            eir«ciit  upon  snfaA«M|(>cni  child  bearing,  &S2. 

l>our,  574. 

^^^1             fal«  of  f<pttiii  In,  ri44. 

Klllet.  30\, 

^^J 

^^^1               fonnnrloo  nf  dfcldiia  In,  MS. 

Finihrin  ovsrira,  51. 

^^^1 

^^H                of  placenta  In,  548. 

Fimbriated  extremity  of  tube,  51. 

^^H 

^^^f             frpqapncj  of,  XfS. 

Flmiiirp  of  nlppl.>.  328,  808. 

^^H 

^^H             liyitatldlform  mole  In,  MP. 

FIflt,  nnn  rlia<-tiltlc  prlYla,  506. 

^^^1 

^^^H              liydratnoloB  In,  <tiO. 

rfmcbltlc  p4'lvlii.  003. 

^^^P 

^^H              Intornllfial,  fi3i». 

Firtinn  In  lireecli  preKpu  tat  Ions,  SHl 

^^^1 

^^H             lltbopti'dlon  formation  In.  545. 

In  brow  preaentAtlona,  '£&. 

^^H 

^^^H               ial|{ralliii)  uf  ovum  In,  53A. 

In  face  preneulnllonii,  201. 

^^^1 

^^H               multiple.  551. 

tn  rerlex  prettr-nlatlauii,  232. 

^^H 

^^^1             tnummlflcatlon  In,  MS, 

Floating  liidncy  during  pregnancy,  44tt, 

^^H 

^^H             orarlan.  &3B. 

Fcifral  i-lmiliilion,  137. 

^^^1 

^^H            rtpnt^,  &&1. 

dlaeaaea,  51t}. 

^^H 

^^^1            ruptur«  of,  Ml. 

dropay,  51S. 

^^^1 

^^H            flrmptomi  of.  640, 

dyitoda.  078. 

J 
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Fcptft]  b«art-h«it.  LC5. 

FwttiM.  prpicDtiMOD  of,  ISO.                                  ^^H 

lonkn^mla,  &1U. 

pn-nnrirv  nmrkii  on  b^nJ  of.  S2Q.                           ^^^B 

membnne-a.  123. 

resplraclon  of.  142.                                                         | 

DkonstroBllles.  U80. 

iMiniculnok'Dlus.  326.                                                    ^^J 

perUoDitu.  am. 

slgos  of  tuatui'It/  uf,  132.                                     ^^H 

sypbllln.  r>ll. 

size  of,  In  coDlr&ctrd  pvlvcfl,  617.                      ^^H 

Fn'tiiM,  ntiDuminlUirti  of,  obntractlng  labour. 

in  vnrliHi*  inoutlm,    128.                                        ^^H 

,                         (t7S. 

^ypbllia  of.  Ml.                                                      ^^B 

\                    artlvv  moremrtits  of,   100. 

liitiiiiiim  (if  lioily  of.  68!1.                                            ^^^ 

an^Drlsm  of,  084. 

tumour  of  liver  o(.  IBW.                                                  1 

.             Dsclti'8  nf.  lyw. 

urine  uf.  111.  317.                                                        ^^M 

at  run  tt-rtii,  IXi. 

rcrtils  cnneiiHn  of,  1X1.                                               ^^^| 

•                  (iiHtiitle  of,  180, 

wurmib  of.  U2.                                                      ^^| 

'                     IiIiiiIiUt,  iliNlrntlua  of,  084. 

wplltlil  of,  132.                                                                       ^ 

cikiaoatlon  of,  ZSO, 

PollloK  GmaOan.    (Se«  araaflAD  Follicle.)         ^m 

eanttiic  l(>!<lonH  In.  ir>0. 

Folllpulitr  nlreslo,  70.                                                    ^^H 

drculaClon  uf,  137. 

pplChfliun).  IK).                                                              ^^M 

com[)r«Kiiii)i.  330. 

KitutanolU's.  135.                                                        ^^H 

<MmKi>ultnl  lijilnM-i'[)h«lu»  of,  C82. 

I-'nolUriK  tiri-nrnliillon,  182.                                          ^^H 

crnDiuRi  of,   135. 

roram,en  ovale,  \3S.                                                 ^^H 

1                     cynlli'  kidneys  of,  8&4. 

Forrepi,  3.'>1.                                                                     ^^H 

deutli  of.  IIEJ. 

Appllrntion  of,  SIS&.                                                    ^^^M 

defnrmlHc*  of,  681. 

tin  dllntor  nf  r«rvli,  357.                                       ^^^| 

iliii'  In  nmiiEolir  mUirKlonx,  4HS. 

nxlH  Inii-lion,  374.                                                       ^^^| 

diio  to  oLlKo-bydrnmnLos,  40S. 

cephalic  uppllcitloo  of,  800.                           .    ^^H 

ilprdopmeDt  of.  1^8. 

<'biinibrHi-n*H,  352.                                                      ^^^| 

diameters  ot  bfUd  of,  130. 

cbok'p  of.  3rk>.                                                                         1 

dtiffMtlve  ftiiii'tloriji  of,  HZ 

condliEoD-t  nfcetisary  for  applloilioDof,3&7.               D 

itlHi'iim-n  nf,  .'lid. 

(MnlriiHlril  tvlth  Trrnlon.  1^.                                            1 

clU-olutlor  of.  520. 

dt'lLrcrr  Id  obltqtie  occlplto-poateflar  p<ul>              J 

<tl)iU<Dlloti  of  blHilder  of,  684. 

tlon.  .HW.                                                                   ^^A 

eiupli^Hotim  of,  tlSj. 

wlrii  betid  at  vulva,  3B2.                                   ^^H 

eiilnreenient  of  nbdotnen  of,  088. 

with  blgb.  373.                                                    ^m 

,                   entliuntliiit  i>r  use  nf,  131. 

wKti  uiItI.  3.%H.                                                              ^ 

^sevmlvi^  dovclopmont  of,  6TB. 

wlib  occiput  In  hollow  of  ncram,  36S,          J 

rspi-wslvply   InrKc   133. 

dofU.- rip  tlon  of,  X'A.                                                     ^^^1 

Miractinn  of,  3S1. 

Caelul   piunlysls  t(>\lQV\ag,  37d.                             ^^H 

K^ncnil  ilr(>T>«>r  of,  510^  0B3. 

fiiiK-tloiiH  nf,  35(1.                                                         ^^^1 

tialNllU'il  iLi-nMi  of,  ^15. 

^^H 

biil^lttix  of,  ISO. 

hUtorr  of.  352.                                                       ^^H 

h4-iiil  »T.  i:ts. 

III  lir<>)'rb  pn')u-iilntli>nii,  878,                                  ^^^| 

he'udWri.  t;8t. 

111  bmw  present  a  tlona.  SSO.                                  ^^H 

lionrt-bpnt  of,  l.W. 

hi  colllsloD  of  IwId.^  '.Hi.                                    ^^H 

hcurt  MHindH  of.  In  (ifrphfSlt,  7&0. 

hi  i-iiiitnicl iMl  pi'lrmt,  tIS3.                                         ^^^| 

In  preEDancy.  15*. 

\tx  pclntDpota.  707.                                                   ^^H 

liyflroi!f|vlinliiH  nf.  082. 

In  fni-c  prcKfnCnilona.  2ri8.  877.                            ^^^| 

iDfrciluii  of.  wllb  naelllnii  a«rog«aM  cap- 

lu  frank  broach  pr^senlallonB.  a9L                      ^i 

!<nlnliM.  nM3. 

In  benn  diBCBW,  35e,  442. 

(n  falu.  iwi. 

In     of^nlplto  poHlrrlor    prownlflllons,    242, 

InnuKo  of,  132. 

aft». 

Ii'tijllh  of.  132. 

In  prolftpnf  of  enrd.  74s. 

IpdIouh  of.  In  ef^lnmpflU,  705. 

In  protractMl  second  stace  of  lubonr,  M& 

Tuni'Prutlnn  of,  S2ft 

in  rupture  of  iilenia,  744. 

niniriiniiJillnnH  of,  IMn. 

Inilli-iilloiia  far,  350. 

miTcoiiium  of.  317. 

Lprret'B.  355. 

nK-lnlinlUiii  of,  13n. 

lonjf,  3ty), 

mavemeniB  of.  In  pretcaADCr,  142.  160. 

t<nw.  .as. 

mtimmlflrmlon  of,  LHQ. 

mill.  35U. 

ni'sm.  IX!. 

ovum.  52U. 

umrllion  of,   137. 

rnjot'it  raanofuvrc  875. 

orpT  i!i'Vflo|niicnl  of.  IJtS,  678. 

Pelvic  iippllrailou  of,  361. 

pnprracoui,  330. 

perlaeni  tonrfl  dne  lo,  StVl.  376. 

pniplve  nioTPripntB  of.  lUO. 

prepnratloitff  for  opcratloo,  SS8. 

i                     perltiMilllR  of.  IIM. 

proxnoAls  of,  378. 

pbynloloicr  '>f>  137. 

SflSlorph*B  manifuvrv,  ffTS. 

pottllou  of,  1S3. 

Bcauont'B  maDOBnTr*,  871. 

i 
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Forceps,  short,  355. 

Simpson's,  351,  355. 

Tarnler'B,  376. 

to  aftercomlng  head,  378,  388. 

upon  floating  bead,  358. 
Forces  coDcerned  Id  labour,  218. 
Fornix,  vaginal,  32. 

rupture  of,  during  labour,  735. 
Fossa  navlcularls,  27. 

ovaricB,  56. 
Fourchette,  25. 
Praclnres  of  pehla.  677. 

of  skull.     (See  Skull.) 
Freezing  point  of  blood,  130. 
Frontal  suture,  135. 

Pundal  IdcIbIod  in  CteBarean  section,  405. 
Funic  BOuIHe,  169. 
Funis.    (See  Umbilical  Cord.) 
Funnel-shaped  pelvis.  K>0. 

Oalactocele,  812. 

Oalactogogues,  320. 

Oalactorrhoea,  808. 

Ganglion,  cervical,  40. 

Gangrene  of  lower  extremltlea  during  puet- 

perlum,  709. 
Qas  bacilhis.    (See  Bacillus  Aerogeoes  Cap- 

sulatus.) 
Gasserian  foDtanelle,  135. 
Generally  contracted,  flat,  rhachltlc  pelvis, 
606. 

contracted  pelvis,  638. 

enlarged  pelvis,  638. 

equally  contracted  rhachltlc  pelvis,  606. 
Germinal  epithelium,  59. 

spot.  66. 

vesicle,  66. 
Giant  fpIIx  of  decldua,  112. 

of  plareiita  In  lungH,  702. 

plawntnl.  110. 
GInglvltiH  In  pregnancy.  463. 
Glands,  Unrlholln'B,  27. 

cervical.  3S. 

docldiml.  107. 

Dnverney's.  27. 

mammary.   1.12.  318.  807. 

salivary.  chnnEOS  of.  In  pregnancy.  463. 

thyroid,  cause  of  faco  presentation,  247. 
changes  of,  in  pregnancy,  ir>4.  448. 
fcpiul.  cause  of  dystocia,  68.1. 

uterine,  41. 

vaginal.  Xi. 

vestlbtilnr.  27. 

vulval.  24. 
Globulin,  increase  of,  In  eclampsia,  704. 
Glycerine,  use  ot.  In  Inducing  Inhoiir,  ,^7. 
GiycosTiriji  dnrliiK  pregnancy,  44.'i. 

during  piierjierluni,  St>8. 
Goitre  In  pregnancy.  4(!4. 
fionncoeens  In  Itartlinlin's  glands.  467. 

in  endometritis  decidna,  7."i0. 

In  nianimnry  abscess.  Ml. 

lu  ophthalmia  neonntornni.  317. 

in  puerperal  Infection.  7riS, 
Gonorrhtrn  In  pregnancy.  438. 

In  puerperlnm,  438. 


Gonorrhoea!  endometrltiB,  438. 
GoodeU'B  cervical  dilator,  340. 
Graafian  follicle,  62,  64. 

degeneration  ot,  70. 

rupture  of,  66. 
Gravitation  theory  as  to  prodnction  of  pres- 
entation, 185. 
Greater  fontaneile,  1^, 
Gu6rln-B  line,  514,  601. 
Gumma  of  placenta,  516. 
Gut,  primitive,  94. 
Gynfecomastla,  807. 

Habitual  death  of  foetus,  84fi. 
Hsemato-kolpos,  39. 
Hematocele,  dlffnse,  660. 
pelvic,  550. 
solitary,  550. 
treatment  of,  565. 
Heematoma  of  abdominal  walla,  46S, 
of  broad  ligament,  543,  eu2. 
of  decldua,  526l 
of  liver,  Id  eclampsia,  701. 
of  placenta,  504. 

of  stemo-cleldo-mastold  mnsclea,  8S& 
of  umbilical  cord,  51L 
of  vagina,  571,  801. 
of  vulva,  28,  568,  SOL 
puerperal,  801. 
subperitoneal,  741. 
Haematosalplnx,  540. 
Hiematurla  during  pregnancy,  445w 
Hsemophiila  during  pregnancy,  447. 
Haemorrhage,  accidental,  715. 
ante-partum,  713. 
concealed,  715,  727. 
curettage  in,  430. 
dne  to  atony  of  uterus,  728. 
to  hicmophiila.  726. 
to  inversion  of  ntcrns,  730. 
to  paralysis  of  the  placental  site,  726. 
to  placenta  prsevla.  717. 
to  premature  separation  of  normally  im- 
planted placenta,  713. 
to  retention  of  placenta.  7!S. 
to  rupture  of  umbilical  cord,  725. 
during  normal  labour,  205. 

puerperlum,  800. 
ergot  in,  729. 

from  velnmentons  insertion  of  cord,  725. 
In  abortion.  .'»27. 
in  cholera,  436. 
In  InHnenza,   437. 
in  multiple  pregnancy,  334. 
intraperitoneal.  .'i41.  742. 
Intra  uterine  douche  In,  428,  729. 

pack  in,  4.')1,  420. 
manual  removal  of  placenta  for,  432,  728. 
postpartum.  725. 
unavoidable.  Tl'i,  718. 
use  of  salt  solution  In,  730. 
Hjemorrhnglc  hepatitis,  700. 
Hair  of  pubis.  2.1. 
Hand  disinfection.  278. 

Harris's    method    of    dilating    tbe    eerrtx, 
348. 


IXDEX                                                               82^^^^ 

Uanil.  fuL-Ial,  ctuingoA  Id  sliipe  of,  9il  brow 

IlytDCQ.  aunnlarls.  28.                                            ^^^^| 

jirj-Ki-ntnllitimt,  ^Vi. 

nlrritln  of,  -ja.  Alia.                                                       ^^^| 

In  t»cc  prc-Kciit&i1oo«.  251. 

c-itruncul*  tnynlfornies,  30.                                ^^^H 

tD  rvrtrs  ivn-M-ntatiuus,  '.M^ 

ciunlntrtirr  of,  'JH.                                                       ^^^^| 

clrcu  tnf oreac^B  of.  13U. 

deaclculuto,  -M.                                                      ^^^M 

dliuuelerm  of.  136. 

dert^lopmeui  of,  2&.                                                   ^^^H 

mtluuitlou  ot  h]k«  atj  iX&t, 

Onilirlalml,  'JH,                                                              ^^^M 

fonlnnFUo*  of.  130. 

Imperforate.  28.                                                      ^^^H 

of  oviT'bnm  ebllil,  ISS. 

niUB?  of  dllflciilt  lat)nur.  500.                           ^^^| 

HcaLp  tumour  on.     (Bee  Caput   SucceOa- 

Injarlea  at  colinii,  :a>,  .in.                                 ^^^| 

QL'UD).> 

lujurl«8  followlLK  chlldbcarlog;  aoi                  ^^^| 

Buturiv  of,  IXu 

up^nitloiiK  tipun,  2U.                                                    ^^^H 

H««'(l4t<:bo  Id  oclAmpsIa.  OM. 

M.'DlllUDflrl8.  23.                                                                    ^^^1 

In  pri'BMntn-y,  177,  447,  46T, 

M-pInt*',  28.                                                               ^^H 

R«ad  foldri,  Ml. 

atnic^turo  of,  ffi.                                                ^^^| 

I^vor  In  face  presentalloDit,  2C1. 

HyperPinrsls  cnvldiirum.  400'.                             ^^V 

It)  MTii'X  |trPHi>utalluns.  2XL 

B/porplniila  nf  pborlutilr  rllll.  B06.                                     1 

Qv«rl.  (lli«enso«  of.  tu  prrKtiADcr,  44L 

Bypprtrophlc   cloncitlan    of   oervix    during               1 

fa'1«l.  ms. 

preirnnncy,  477. 

mvttDs  of  dlasnofllng  lex,  irj9. 

Hypcrln>phy    of    nIfriiH    diirinc    prfguani-y. 

|i»lpiitlr)n  of,  ir>9. 

IV>. 

lij'pfrtrDptij^  ut,  Id  prcjciuucjr,  1M. 

Hyiinnllnm  In  Inbonr.  SIKI. 

lUerir'M  MirD  ')f  prccuiLnor.  lOS. 

BypopLmtlc  dwarf  pelrto,  ftl2. 

Hi-niliitKipKlii  followlnjC  prlnmpsla.  006. 

Hj-strrcrtoiiiy  durlnic  preirnanry,  4d8,  5711. 

H«nil<-<^pL.'iU]M,  081. 

for  iti/oitiiili),  ri7ri. 

HepiiriiJitlmi  of  plnovuta,  COS. 

for  piifrpeml  InfirrlloD.  780. 

llfpHto-liiuviuUi,  -iTiO,  7U1,  70.1. 

mipriiTtiitlmil.  ofttr  ("nioiri-nn  Kiftlon,  408. 

Hi'niimin'K  forceps.  376. 

(otal,  flflpr  C:ei>tir^an  section.  407. 

Hrriiui|i1ir<Mllli)«tn,  UT. 

HynterlB,  i.-iiiii*e  of  nnuKea  of  pn^jcuBDcy,  461. 

B#mln.  canii«D|[al,  of  f<etn«,  SlOi 

In  prognaney,  446. 

InKulnal.  47T. 

^1 

of  pn>gDant  iiUtuh,  478. 

Uv,  nnr  of.  In  Ika'tiiifrrbiiKC,  7^,                              ^^^H 

iim1>IIU-nl.  47(1. 

Ictenia  of  ohilil.  318.                                                 ^^^| 

vkkIiiiiI,  477. 

diirinit  pminiinc)',  444.                                            ^^^B 

B«rpps  KPBtitttoQefl.  440. 

IllO'pfrtlnoiil  tioe,    4Kee  Lln«i  TernlnallK.)                ■ 

HlrkB'H  Hijtn  of  pr^fimniej-.  liM. 

nitini.  S.                                                                               1 

njgb  fcirw-pn,  (luuip'rH  ot,  37^1.  'Hit. 

lli-ii.i.    due    lo    rrtniHi-xi'd    prt-guanl    ulonia,                  1 

Illhim  «f  oTjirj-.  firt. 

^^M 

Hlmfn  iii"lvlniPtiT.  .*ill"i. 

ImnKlnnry  pmcnnnry,  in8.                                      ^^^H 

noftice'i  InctlnM  piano  at  ptIrU.  3^ 

Iinpt-tlgo  herpetlforniLn,  44U.                                      ^^^H 

Book,   tUiiiil.  424. 

ImplantBtloa  of  ovnin.  SIT).  Ill,  113.                         ^^^^| 

IIour-iClnK!>  i-outructloD  of  DtMHii.  tMS. 

luiprrgniilluii,  HI,  H/i.                                                ^^^H 

BulHTt's  forccp*'.  370. 

Ini-nrwrailon  of  prolapiMMl  prrjtnant  utema,       ^^^ 

Hjnlln  In  urary,  HO, 

47a                                                            M 

Brdalldlform  mole-.  33D.  344.  4B5. 

of  retroflpxed  prennunt  tHerus.  4T4.                   ^^^| 

lH>Bltni.  487, 

In^'lEnnlton  of  privla.  8.                                               ^^^H 

dMtnictlr*.  ^»*. 

Eu^itmiiMf  Blw)rtIon.  527.                                             ^^^W 

In  fittni-ulerint?  pri»|fnnnoy,  64B. 

tndlfceotlon  (lurPriir  prPKonnoy,  444,                                T 

iniiII]CTiniit,  ilfl. 

Indiiclliiii  tit  nlkiirlttin.     (K««  Ahorilon,    In-               1 

patboLosy  of,  4WL 

dortlon  of.)                                                                1 

r«lnt1nn  of,  to  drHdunnia  nMllfraain,  487. 

of  pnnialtire  Inlionr,    (Sir  Premalurr  La*        ^^^| 

trontment  of,  4hb. 

liotjf.  Induction  of.)                                         ^^^H 

VRKlnnl  pnck  In.  431. 

tn4?nla  mrri,  UKi                                                            ^^H 

Ilyilrit-inEii  of  pri'Kn'tTii'y,  IAS. 

Int-vltiilili*  uliortlnn,  527.                                            ^^^ 

BrdrninnloH.  XtO.  M4.  493. 

Infiint.    iSpi-  NfWliorn  Child.)                                            ■ 

nm\f.  400, 

InfiiDllIc  piirnlyalx,  cfft-Pl  lipuD  p<<lrlii,  074.                   ■ 

In  douhlp-oruwi  tm-|ns.  4f(r>, 

pclTlB.  1(40.                                                                                 1 

In  extrn-nt<>rlnp  prfgnancy.  S40. 

Infurrii  of  pIncpDtn.  W-i.                                                 1 

Bj-ilrofi-p'^alnft.  lEKC 

InfiTrlonx  dtNrBM>s  complicating  pregnnDcy,              1 

crani'vtnmj-  In,  <l'£l. 

435,                                                                         ^^B 

Trntlon  Jn,  .^'i. 

TnFcrlnr  Htrall,  (t.                                                       ^^^H 

BrdrorrhcBfl  (rarldnrnm,  4W. 

laniiulailon.  23.                                                          ^^H 

Hjirleii*'    of    prppnunfy,     (Bpp    Prpunnncy. 

lnl1ii4>nEn  dnrine  preRnnnpy.  4ST.                           ^^^B 

Managr-m^'iil  of.> 

Inrotidltiiilo-pelTtc  llgameot.  30,                                      1 

Hrmi>n.  28. 

Infundlbnlnm.  51.                                                      ^^^M 

ab]irncr  of  Injury  at  ob]ldl>cartRC  SO. 

■ 

Injurlpa  lo  blrlb  canal,  734.                                   ^^^| 

^H       680        ^^^^^^^^^obstctSt^^^^^^^^^^^^^^^H 

^^^1           InDvcratloD  of  nlcroK,  196. 

Kypho-srollotlc  pplvla,  WK                   ^^^^^^M 

^^^H              iDDumlnntc  bone,  2. 

KypboHK  054.                                                ^^^^^^H 

^^^M          iDsanlty  In  pregiuincy,  4100. 

Kyphotic  pehlK.  654.                                        ^^H 

^^H               iBCIattonal,  S13. 

^^^H 

^^^B               |im>r]M'rol.  KI.'I. 

Uililum  ninJiiK,  24.                                             ^^^H 

^^^1            Insertlo  Ti.<ldn]«DtOMi,  M^ 

commissures  of.  24.                                         ^^^H 

^^^H              InsiifQnilnn    of    lumen   In    aitpUrslii    nr-DiiDlD 

i|i-v><InpnieDl  of,  21t.                                              ^^^^| 

^^^1 

hor&lu             ri.  47a                                              ^^H 

^^^H            InlvrKlniiiluliir  lltiutie  nf  uterus,  42. 

<L>(li-iiiit          4<H.                                                      ^^^H 

^^^H             Intonnlllfiit  i-titttrai-lluiia  or  Utorut,  104. 

Labiuji)  itiluiji^  2Tk                                                  ^^^H 

^^^1            InteronI  c«Il  miiM,  66. 

fOfMi  nnvlcuLnrlx,  27.                                      ^^^| 

^^^H            Inlpriml  iteuprnllre  orRiiiix.  3ft-T8. 

^^^1 

^^^B               FAlloplnn  tubeii,  Ql. 

frenulum  elltnrldlfl,  2Q.                                      ^^^H 

^^^1               oVBrles,  6C. 

labUkriiDi.  2.'t.                                                       ^^^^| 

^^^H               utrruD,  3S. 

njrrupUir,  20.                                                           ^^^H 

^^^H            Intvma]  rotation,  232. 

pm'pudiini  clitoris.  25.                                    ^^ 

^^^H                ctiUMilltin  of,  284. 

t,iili(iriii''r>  inr-tlmii  uf  n^iinrltnllon,  751. 

^^^V             In  breech  prewntallooB.  SS8. 

Labour,  iibdomlnal  ointractloas  during  IflS. 

^^^H                Id  l>n>w  pri'xi'ntiilloiiH.  2-Vl. 

ni-tlun  nl  rxp4?ILpiit  forrps  In,  216. 

^^^^               In  ffto^  [iri-HPiitii  till  nil.  2j1. 

niuDstbesia  during,  29L 

^^^H               In  vi^rtvx  pr»>*cnlaitAns,  3:a. 

DMT^t^  III.  IfO.  287. 

^^^H             IntiTtiiil  KiHTi-llnn  nf  ovnrlpn,  38. 

t)i-il.   pn'iHirntloii  nf,  for,  282. 

^^^H            Jntortuil  rcrvloii,  3M. 

caput  suocmlatipiini.  24.1. 

^^^H            Int^mlictiil  pri'irnnnrjr,  !UtO. 

riiiisv  of  nnnct  of,  Wiii. 

^^H            iHCervllIouii  blood  «pat'i»8.  tl4.  110.  118.  119. 

rtiauiti'H  to  arterial  tension  durl&s.  ISO. 

^^^H            Jnrrn  i>nn<ini  i-cliiDiiinlii.  rSM. 

In  pirrlDtFtim  iliirlDir.  SlSt. 

^^H                  tiirfr-tltm.  »:>J1.  7N1. 

In  ptilKc  ilnrliite.  11)H.                                        ^^ 

^^^1            latrn-ut^iiae  dou<-hP,  428. 

In  rp'-tUDi  ilurinK.  Zli.                                 ^^^M 

^^^H                iIunKtTH  nf,  421),  TKT. 

In  ri>HplrHt[tm  iliirln^.  IW.                              ^^^H 

^^H               tnillcalluQB  for,  428. 

Id  ohJlpe  of  bea^l  I&.  24A.                               ^^^| 

^^^1               In  iwm-pnrtiim  tin>niurrbiiKC.  739. 

In  iPinpomtiir)'  diirlnK.  1W.                        ^^^H 

^^^H              In  |iu<Tiii-nil  lurcciJon.  787. 

III   iili-riin  iSiirliiK  tlrnt   Klaiti*  of,  21S.              ^^^B 

^^^H              iDVITIfloll  of  lllcniM,  1^. 

In  iitvniM  iliirlntf  "ccond  *tain>  of,  216L            H 

^^^H             Involiiflon  I'f  iilt-riiH,  301. 

In  viikUiii  :init  pelvic  flour  during,  22(X              1 

^^^1            Ischlopninii^  C^C). 

rtilll  ador.  :it>4.                                                                1 

^^^1             laclilu  |>nl)lo((ini}-,  41V.  (M7. 

clinical  roiioip  (if,    11N>.                                       ^^^H 

^^^1            lachlo-rociAl  foBsa.  222. 

iimiliii*  uiiii-Htti(>slu  iliiring,  2D3.                      ^^^H 

^^^1            Iiicbliiiu.  3. 

collnpse  after.  753.                                           ^^^| 

^^^H              KplncK 

i-unipll<ml»l   br   bony   tiimonrs   of  pctvlK.         1 

^^^H           lathmlc  prviEQiiiK'r.  MO. 

tntv.                                                          1 

^^^H           Isthmus  of  tubv,  SI. 

by  poniiiminrt  prcwntallon  of  fvtns,  OftL          1 

liy  i-i}[i('fu1i-il  lir>i>tii<irfl)ni;t*.  715.                             M 

^^H            Jauudl'-*'  of  fhlld.  318. 

by  coxtilelc  pt'lTlti.  <>74,                                   ^^^1 

^^^H 

liy  ■IcfiiriiilCii'^  of  firlus,  681.                        ^^^H 

^^^H            Joints.  luolilllty  of.  iliirlns  pn-KostK^)'.  10. 

by  p<:liiinpsla,  603.                                       ^^^H 

^^^1               publr. 

by    cnlan;r-iiic-lit    of    abdomen   of   fMtd^^^^l 

^^H             reUxalloo  of,  durlni;  praicnanrr.  4*0. 

fI8H.                                                                     ^^^1 

^^^H               rupturp  of.  diiilnir  Inltuur.  0U3. 

by  pxcpsslro  hIz«  of  cblld,  1(78.                   ^^^| 

^^^H               •i»4>rt)-lllflc. 

by   frrtal  mnnstriiHllirH.  <9W.                         ^^^^ 

^^^B            Juslo-tnajor  privis,  038. 

by  flat  pelTiB,  ai&                                         ^^H 

^^^H             Justo-mlnur  i,>pIvU,  U.t8. 

by  ronomllj  contracted  pelrls,  AKh          ^^H 

by   RrniTnlly  conlmclpd,   flat,    rtLact>llle^^^| 

^^H           Klda«r.  ebtncM  tn.  dutioK  pf^gnaoey,  isa 

pelves.  621.                                                                  1 

^^^H                  In  eelimpHliL,  IKH). 

by  Kfoerally  enUirjt^  pvlvls,  B3&                         1 

^^H               CfHtlc.  of  f«tT»,  684. 

tiy  hyi]ro<vpbalua.  DS2.                                          H 

^^^1               dUlocallon  of.  ilurlnir  pmfnnnc];.  44(L 

by  Injnrl^  lo  rprvlx.  7.W.                           ^^^^ 

^^^1               dlMocatod,  puiiipllcadti^  lubour,  S7&. 

by  lnJiirIi>M  lo  riiKlna.  IM.                              ^^^H 

^^^1               Aoatlnr.  diirlne  prpsrifincr.  440. 

by  Inlra-iitcrlne  Dt>phy.xla.  750.                  ^^^H 

^^^H                of  prpcnnncjr.  1M,  4ri0. 

by  Ini-pralon  nf  alems.  TM.                       ^^^^| 

^^^B             luiiK>(i.r  of.  coDipllciitlnc  labour.  STB. 

tiy  kypbolb'  polvla,  (B!f.                             ^^^H 

^^^^          KIku'B  pi>lvli»t*t«'r.  nn4. 

by  ynee<-lr  pftrls.  HtC                               ^^^H 

^^^1            KiM^  prrnrntatloa.  IRJ.  3M. 

by  onlponiHlnfle  pi^lvra,  635.                         ^^^^| 

^^^H            Knots  of  itmblllrnl  ivinl.  >*>in. 

)>y  pamplcfria.   llXt,  IBS.                              ^^^| 

^^H           Rrniimo'o  niribiiil  of  tnilurlne  labour,  34S. 

by  p4*|v|t<  RplnoHfl.  ft7A                                    ^^^^1 

^^H           Kjrpho-rbAchltlc  p€lrl«.  run). 

by  plncciila   prirrla.  717.                                ^^^^| 

^^H           KTpho«!olla-rbflchlllo  pclrta,  963. 

by  poat-pannm  ba^inorrhicv,  736.           ^^^| 

I2n)EX                                                      831 

Liibaiir,    lif    irrotpntnre    Hr^rallon   of   pin- 

Labonr,  palmotutry  enabollam  dnrlkg,   TStt. 

centii.  713. 

repair  of  re^lDl^al  tears,  ISA. 

cvinitllcaled  tiy  prolapnv  of  pliitVDin,  Tlfl. 

rutibtT  gluT«-«,  iiKf  tit,  dnrlng.  37B. 

by  proIa|>M>  of  umlilllcal  curd,  747. 

rupture  of  uembraDeB  Ln.  200,  217. 

ty  rhnchltlc  pvlvcft.  818. 

Bpcond  Binge  of,  201. 

tiy  rtDbcrl   iiHtIii,   MK 

Bbock  during,  liS. 

by  rupture  of  the  ut^rui.  738, 

■tagva  of,  lOOi, 

liy  H|>llt  pelvis,  llTil. 

ayneope  ilarlng,  TIM. 

Iiy  apoDtlylnllHllifrtlc  |ielvlii.  Oil7. 

tnrdy.  WIS. 

tiy  itHDSvprsr  preMvuUtlou  of  fvtoa,  688. 

temp<?ralure  In.  11)6,  780. 

by  Inmuora  of  ftrltiit,  6KJ. 

Ihtrd  stag»  nf.  2U4,  304. 

eoodnct  of,  STIi. 

tying  of  cord  In.  200. 

tint  atage  of,  277. 

vagituil  i*samlnnt[oD  during,  380. 

w^«>nII  ata«f  tit,  itKL 

Lactation.  318. 

tbird  state  of,  270. 

alniphy  of  iitcruit,  80S. 

conlrnrtlou   of  utprlnv   lIsamoDlh  durtns, 

LilKMcinurlii  during  prrgnancy,  44S. 

44.  18S. 

■luring  pu<'r|>crluin.  307. 

conrae  of.  In  rantnicted  pelvea.  822. 

Lainbiliiiil  BiiturPj  VJR. 

diwlb  during,  733. 

Laagtuias'B  layer  of  cborloit,  103,  IIS,  117, 

d«Llr«ry  of  i>boaldcni.  3t9. 

122. 

ditilatlou  of  i-(Tvlx,  215. 

Laongo,  132. 

dry.  201,  503. 

Lapnro-rtrlrolotny.  410. 

donilli>n  (if.  ^r>. 

LaiMiriitmny,  for  <-ol]ifl|M>rrti<'llH,  73S. 

VQtniaee  of  air  Into  uterlae  iJdumb  dur- 

for deep  eervk-al  leum.  7:K. 

ing,  T5S. 

for  pucrp^^mt  InfeclloD,  780. 

ppUloiimiiy  In,  109. 

for  rnpltirf  of  uteruH.  744. 

ergot  during.  'Jsyi.  StiS. 

In  extra-ijirrlne  pregnancy.  BM. 

examLnullon  In,  'JKi. 

In     tn-ntmi-nt     of     retrofleied     preguat 

hibi«.  551. 

a  terns.  473. 

flrat  Ktage  of,  IBD. 

I,at<>ml  mrvnlure  of  uplne,  Wll. 

fore*"  t'xiTtiNl  during,  197. 

displacement  of  |jn>gunut  nrcrnn,  470. 

f(tTt:*-»  '.■OBCcrnod  In.  ai8. 

Ili'Slon  Id  broi-i-h  prmicnifltlonft,  250. 

furmnilim  ciT  r<tntrnrtlon  ring  ilnring,  210. 

placenta  pra-v|ii,  717. 

213. 

ptacRi     proseDtnlloDB.       (Sec     TrnOHveraa 

of  low4>r  nterlnp  nrgtnpnt,  20(1. 

Hrrxcutailon.l 

bn'miiniiHgi-  ihirliig,  2(X>. 

Laxalhea  In  pucrperlvim.  311. 

hypnotliiui  In.  2M. 

Lend  pnlHoriliig  dtirltig  pregnancy,  449. 

tn  elilcrly  prlmlpnnt-.  24MI. 

Leg' holder,  XM. 

Intra-utcrlne  pressure  during,  197. 

Leupold'x  ovam,  08. 

taceratloQ  of  porlHirain  ilnrtng.  280. 

I.i-nwr  ftitilnnrlle,  13I>. 

mcchaijlnm    of.    lu    l>rf<-eli    pr<-m>ntatloDB, 

Leiico<;rto»l8  In  piierperluni,  Ifi.S,  300. 

sse. 

I.eKcomnliies  hi  t-cliimpxla,  704. 

Ill  lirow  pr^'JH-tiliillnrw.  2.13. 

LoukKDila  iliirhig  pn>K»ai)oy.  344,  449i 

la  ra(.'«  pres«Dta1louB,  246. 

Levator  nnl  miitaoic.  221. 

In  tpMpx  prPHPnlntlnnt,  227. 

dynlorla  tlur  In,  .'171. 

moulOing  nf  Iiead  lo.  V41. 

Injuries  to.  dnrlnii  labour,  T3S. 

aprrouM  Infliii'D*-^  durlDg.  100. 

Lcvn-I'jt  fori'ppB,  3tJS. 

iiomial,  1S)>,  275. 

Life,  J42 

Obstructed.     (See  Dyilocla.) 

pem-pllon  of,  100.                                                              , 

pnlnful,  &n3. 

LlgamcnlB.  brnnil.  4.'L                                                     | 

palDlesA,  ID*. 

cardinal,  of  Kockx,  44. 

pnlnn  nf.  llHt. 

niomcml.  4.                                                                 ' 

pi>rliiral  if-nnt  Id,  2(>3. 

InfiindlbulA-pelrlo,  44.                                             i 

phcnomi-iiti.   cllnlrnl.  nf,  IWt. 

of  lltPTtM,  43, 

phyxli'iil   i-bnnfci-H   during   ntcrlo^  COQtrac- 

OTarlan.  00.                                                              i 

'                          llontt.  106. 

reeto-uterlne.  4S.                                                                 | 

phynliiloKy   of.    IKi. 

pubic,  in. 

precipitate,  C5«7. 

round.  44. 

predlctlnn  of  dntp  of,  171. 

aaero-kclatle,  ft. 

prMiiatiire.  Wl, 

Bimpensory.  of  orary.  44,  68. 

prepamtlotiM   for,   nn  pnri  of  patlmt  and 

iilero  fuicral,  40. 

iiurn*-,  TiTt. 

Mgumentum.  BCuatDm  pobla,  10. 

on  part  of  pliynlplnn,  270. 

latnm,  43. 

profmiiiri  mentnl  di-pr««»lon  during,  754. 

ovarii.  Ml. 

prolnng^'d.  &62. 

leren.  44.                                                                                 1 

prntectloo  of  tbe  periupum  In,  280. 

tmnBverBale  colli,  44. 

4       t 
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Llnea  termloalls,  2. 
Liquor  folllcull,  64. 
LItboptedloD,  526,  M5. 

Liver,  acute  rellow  atrophy  of,  during  preg- 
naacy,  444. 

chfluges  Id,  In  oclaiupsia,  700. 

syphilitic  clrrbosla  of,  513. 
Lochia,  bacteria  In,  306. 

bacteriological  esamlnatlou  of,  783. 

In  pnerperal  infection,  778. 

retention  of,  804. 
Lochla-metra,  804. 
Locked  twins.  334. 
Longings  In  pregnancy,  166. 
Loops  In  umbilical  cord,  610. 
Lower  uterine  segment,  209. 

during  puorperlum,  220,  303. 

history  of,  200. 

nature  of,  211. 
Lungs,  changes  In,  during  pregnancy,  154. 

lesions  of,  in  eclampsia,  702. 
Lutein  cells,  64.  67,  C». 
Luxation     of    femur,     cfTect     upon    pelvis, 

673. 
Lymphatics  of  ovaries,  57. 

of  tube,  54. 

of  uterus,  48. 

of  vagina,  34. 
Lymphoid  nodules  in  endometrium,  42. 

Maceration  of  fcetus,  512,  526. 
Macula  embryonal  is,  88. 
Malaria  during  pregnancy.  439. 

In  puerperlum.  7S1,  814. 

transmission  of,  to  child,  440. 
Male  pronucleus,  87. 
Mammie.    (See  Breasts.) 
ManuRcment  of  preKniincy,  175. 
Miiiiin.     (Si'e  Insanlly.) 
Miiniml  rciiiovnl  of  iilaccntn,  273,  432,  728. 
Murglniil  liiHcrtliin  of  cord,  508. 

pljicciita  prn'vlu,  717. 
Miirclnate  placcnla.  5<»3. 
Mar^o  pliU'ccitw,  "104. 
Markstriinfrc.  57. 
Martin's  polvlnicti'r.  584. 
MnsruliQc  pelvis,  040. 
Mastitis.   810. 
Maturation  of  ovum,  84. 
Maturity  of  f(vttis,  mI>,'iis  of,  132. 
Mauriccaus   nuiinriivrf,   tV<A. 
MenslO!"  iliirlii;;  pn-Kiiiiii'-y,  43ti. 

during  piii'rpcriiiin,   81."i, 

Intra-utcrliii',  4;ii!, 
Mechnnisni  of  liili'Hir,  complicated  by  fcetnl 
inoiistrosltlfs,  tlSO. 

in  brei'i'li  prcsctiiatioiis.  2."vH. 

lu  brow  pri'Sfiitiit Ions,  'J.'Vl. 

In  rrviit  rai'li'il  prlvi'S.  (118. 

In  face  ])n.'si'iit;itl'iTis,  "J."i(l. 

in  occi|ilif>-p'istcrlor  pn'scntatlons,  2.*W. 

In  transverse  presi-ntallons.  6.87. 

In  vertex  preseiiiaM'iti«.  ITi". 
Medtel's  dh  erllciiliini,  IL'.'i. 
MeconUiin,  .'!17. 
Medulla  of  ovary,  57. 


Medullary  corda,  67. 

groove,  89. 

ridges,  89. 
Membrana  granulosa,  64. 
Membranes,  foetal,  122. 

method  of  rupturing,  283L 

ruptnrc  of,  201. 
In  contracted  pelves,  622. 
Membranous  placenta,  501. 
Memory,  loss  of.  In  eclampsia,  696L 
Menopause,  74. 
Menses,  cessation  of,  in  pregnancy,  164. 

peralatence  of,  in  pregnancy,  WS. 
Meastmal  cycle,  76. 

deddua,  77. 

nerve,  78. 

wave.  77. 
Menstruation,  74. 

after  ovariotomy,  78. 

anatomical  changes  In,  74. 

causation  of,  76. 

cessation  of,  in  pregnancy,  164. 

In  Infants,  74. 

participation  In,  by  tube,  78. 

persistent,  74. 

precocious,  74. 

relation  of,  to  ovulation,  76. 
Mental  and  emotional  changes  dartoff  pr«K' 
nancy,  166. 

depression  during  labour,  754. 

derangement  following  eclampsia,  606. 
in  pregnancy,  465. 
Mento-illac    presentation.    (See   Face    Prea- 

entatlouB.) 
Mercurial     poisoning     from      Intra-nterine 

douche,  420. 
Merttens's  ovum,  05. 
Mcsoblastlc  somites,  90. 
Mesoderm.  89. 
Mesodernilc  area,  89. 
Mesosalpinx.  44,  51. 
Mnsovarliiin.  50. 
Metritis  In  pregnancy,  482. 

puerperal.  708. 
Meyer's  conjupale,  fl. 
Mlchealls's  rhomboid.  587. 
Migration  of  ovum.  78. 
Milk,  aiiaioiiiy  of.  .tlfl, 

corpnseleH  of.  310. 

cow's.  :t24. 

human.  .110. 

modltle.l.  324. 

fever.   '.UlTi.   781. 

lee.     IWee  I'lilegninKla  Alba  Dolens.) 
MIsenrrlaire.  521. 
Missed  nborllon,  .""i.TO. 

lalmur,  ."il. 
Mole.  525. 

blood,    525. 

enrne.iiis.  525. 

destriietive.  4S8. 

(iesliy,   525. 

liyiiaTlillform,  485. 

tubal,   541. 

uterine.  525. 
Molecular  eoneentratlon  of  blood,  138. 


^^^^^^B 

W^^^^^^M 

^          INDKX                                          "^^^^^^^H 

MfflwtaikMOb 

Xpw-tiorn  rblli).  leUKlh  of.  132.                            ^^^| 

Mftnn  TrnpTfai,  28. 

\»M  of  vrplglil  of,  nia,                                        ^^^^ 

MvatcoQi lory's  Ktundn.  123. 

auntini;                                                                  ^^^| 

Murnl^s'B  rort'ppn,  STft 

optitlinlniln  uf,  317.                                             ^^^^| 

MornlDK  BlckDMt,  160. 

(IPX                                                                                 ^^^1 

Moruln.  8T. 

stools  of,  317.                                                             ^^^H 

MovvtufulH  of  rtPtim  (lurlne  progaaarf,  100. 

iiiublLlL>al  cord  of,  31S.                                       ^^^H 

MulWrrj-  mn^ii,  87. 

uriup         317.                                                        ^^^H 

MIHk'Hnn  tlu'.ls,  4U. 

wplKlit                                                                    ^^H 

Mllller'H  m^tbod  of  lin[>r«a8lon  of  head,  62G. 

Nlpp|p«.  nbnocoialltlps  of,  806.                            ^^^H 

Multiple  'prK'KiinDcy.  3^1- 

purr  iif,  iliirlni:  prvKnuoey,  1T€.                        ^^^H 

ii<-unlln  it],  -XO).  4S*:,.  IWI. 

darlus  pui>r[K'riuni,  ti'Mi.                                 ^^^H 

coiin»(!  of  talioiir  lo,  XIS. 

rrapltpi].  I7C.  32.1,  »1L                                         ^^H 

■lliiiciio"!!*  '>r.  ^11- 

Ui-pn-N)Hil,  177,  tot.                                                  ^^^1 

ttllolcttr  of,  3S0. 

A«ii|ij.rp8  of.  323.  806.                                           ^^^| 

ftplUH  [iiip>-ni<-eUH  In.  S30. 

Mpplp  Hhlplil,  ITT.  32.1.                                              ^^H 

IrMiui'Doy  of,  32(1, 

Nompncimurp  nC  pri'flptitailon,  182.                     ^^^| 

biciDorrliaeo  l»,  K.'M. 

Notor-hiird.  01.                                                                ^^H 

In  byilniiiiiilfJK,  4Wi. 

Niirbiil  pri-HPiilii11iiu,  lUfJ.                                          ^^^H 

in  tubes,  551. 

Nij'-k.  c-nnui  of.  2C,                                                   ^^^B 

tnomialflea(li>n  nf  firlitn  tn,  :iiVi. 

Nin'li'in,  ii"p  «if.  In  pm-rpprn!  Infi-rMlun,  T91,               ~l 

relation  of  pjac^ata  and  membnoes  Ld,328. 

Nucleaa.  spgntPDlatlon,  87.                                    ^^S 

bIxk  of  children  In,  330. 

NurolDK.  :UI.                                                                  ^^H 

IrrAtmoDt  of.  S.^. 

Nynipbn>,  STi.                                                                  ^^^H 

Muwli?  Obtvn  of  imiciiDut  utvruit,  HB. 

^^^1 

rliumlMtliln  of  utt-nift,  148. 

OltJIipiply  L>ontrttPt«l  ppItIh,  042.                           ^^^| 

Miiit>;uliir  ocitniLTim-fl  hi  o«t(^oiniiluclii,  612. 

Obotelrlcnl  outfit,  2T8.                                             ^^H 

pnlaJi-w  In  iHttiiiiiinlnt-ln.  IWZ. 

pitrnlyilK.    tUvv  PnralyBln,  Obstetrical.)                   1 

Mii«('iiliitiir^  f>f  Doti-pri'iriinDC  utcniifi.  43. 

Hurcprr-    (See  Operations.  Obdtelrlcat.)                1 

iif  |>ri-Ki)tii]|  iil^rui,  I4ft. 

Oliftlrupcfd  InlMKir.    4Hep  rtynlopln.)                                1 

of  tuifv.  S2. 

Opplplco-anlprlor   prpxpntnllotiB.     (See    Ver-             fl 

1                     MyiK-nnlltlH  "ItirliiK  i>r*-jtn™ii(-j-.  443.  4r«". 

tvx   Vri'iU'atiiiUia.)                                                  M 

MyiiiiiLd  at  utL'niK,  4'H-iiiin>itii  i>i'rll<tit  In,  40.1. 

c»(-pliilt«  piwtprlor   pri-MpnlutktDa    (Sec   Vtf     ^^J 

,                        c'nmpllcntlnit  Inlionr,  RT4. 

t«i  rrpitpntntlon.)                                         ^^^| 

|>ri^iiii]C)-,  lilO,  Hi't. 

(RiIpiqh  III  prcKfiii ncy,  1S3,  IM,  408.                    ^^^H 

Mjromcotoinjr  during  prpfrnancj',  &76b 

(KlKO-bydniuitiliut,  406.                                           ^^^| 

Mj-f^nivtrlnni.  4.1. 

Ompbii1o-mP!«-ntprlp  vpm<m-|!i,  137.                       ^^^H 

Mxstjnia  I'horll.  4WI, 

nHiplifirlllH.  piHTiM-ral,  7IIN.                                       ^^^^| 

llliriiftuii)  of  iilui'i-ntii.  TJMi. 

ilporatloiiH.  oFixlPirlcDl.  33S.                                ^^^| 

ucTiMii'liciupiil   forp^,  947.                                       ^^^H 

1                     Naliotliliin  fullk-lf^.  .18. 

l^nwiiveaD  iK'ctlnD,  401.                                            ^^^H 

NiU'BPip"!*  nlih.inlty.  2;«,  BIO. 

pleUlnlotiiy.  42tt.                                                    ^^H 

NaoKcle  polvls.  (Hi:. 

prnnlnlcitny.  41HL                                                        ^^^H 

NiiuHon  unil  vonillliie  In  prpgnnncj.  16S,  460. 

CUTPtttim'.  420.                                                           ^^^1 

Ni-gni  fiehisi,  I'hanirtprlfiHPd  of,  132. 

ilrrnpllntlon,  424.                                                      ^^^H 

Ncpbrltlx,  chronk".  durinx  pr^iEaflno.r,  44.'>. 

duucbe.  427.                                                          ^^H 

fnlliiwltiic  pirlninpHli).  UOK. 

PEnbryiitomy,  42.1.                                                ^^^| 

NtTVPH  of  clllorlR,  20, 

pvlHovratloD.  424.                                                       ^^^^ 

of  '(ViirU.'B,  17. 

pxtmctlon  III  brt'pcb  prvnentatloDs,  !WI.          ^^^H 

of  uli>niB,  4U. 

fiirrppn,  'Xtl.                                                                        1 

Nrrvoufl  syKlvm  In  prr^mnnry,  164. 

Induction  of  Abortion,  XK.                                 ^^^| 

N(-itrii]|{lu  iliirLiiK  prffinaiirj,  447. 

premnlnri'  Inliotir,  <H1.                                    ^^^^| 

Neiir'^nirrltf  ciinul,  6(1 

lutra-iiTprlDe  pack.  432.                                     ^^^| 

Nfiiriili*  iInrtKir  prpininncy.  *47. 

liiparo-flytmnmir,  410.                                      ^^^H 

puerperal.  SOO. 

mntitinl  rrmovnl  of  [)tncenta,  432.                   ^^^H 

Npw-hnrn    chllil.   nrllflHill  feedlDff  of.  82S. 

preparailoDs  for.  330.                                         ^^^| 

nsptiyxln  of,  740. 

symphyfpntoniy,  410.                                               ^^^H 

CHFf-  of,  3ID. 

^^^H 

cyi>K  of,  31<t. 

Ophthnlmlii.  StG.                                               ^^H 

clrcnlnton'  chancps  In.  314. 

nconntdntni,  317.                                                 ^^^H 

durtiiH  nrtorlnHUB  of,  138.  814. 

Oroan  of  Itoncmtlllpr,  41.                                      ^^^| 

fettling  of,  .121. 

(H  pslprnnn],  .17.                                                    ^^^H 

fnrnmpn  ovule  of,  140,  ^1-1. 

Innoinlnatnm.  2.                                                   ^^^| 

hMil  of,  13.1. 

hiii'rniim.  rt)i.                                                        ^^^H 

te(«rnii  of,  317. 

Dh  ilnnp,  37.                                                                  ^^^H 

JkuDdlce  of,  XJS. 

Ostco-clioniJriclii  nypbllltlcm,  SM.                      ^^H 

H 

^ 
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OBteomalada,  clinical  hiBtor;  of,  610. 

pathology  of,  611. 

pelTls  IQ,  613. 
Oateomalaclc  pelvis.  613. 
Ova,  early  bumuD,  95,  12R. 
Oyarlan  abscess,  708. 

artery,  46. 

epltbelliim,  57. 

pregnancy,   536. 

tumours.  Csesarean  section  In,  403. 
couipHcatlng  pregnancy,  It^,  340,  344. 
Ovaries,  55. 

accessory,  58. 

aniitoiny  of,  55, 

changes  In,  In  pregnancy,  150. 

corpus  luteuDi  of,  66. 

development  of,  59. 

epltbellura  of,  57. 

ercctlllty  of.  57. 

ganglion  of,  57, 

Graafian  follicle,  62. 

blliim  of,  50. 

In  ostponinlacin,  636. 

Internal  secretion  of,  58. 

In  young  cbll<l,  01. 

ligament  of,  56. 

microscopic  structure  of,  61. 

perltonieum,  relations  of,  to,  52. 

position  of,  in  pregnancy,  150. 

relation  of,  to  Wolftinn  body,  57. 

tran.'^piantiitlon  of,  58. 
Ovnrlotomy  during  pregnancy,  577. 
Ovnte  pelvis,  (H2. 

Over-roliitlon  In  lirecch  preiientatlon,  259. 
Ovula  Xiibothl.  ;18, 
Ovultitlon,   76. 

during  pregnancy,  150. 

reiiitlon  of,  to  menstruation,  76. 
Ovum,  74. 

abiUmilnul  ju'dicle,  !I7. 

nlliiiilolc  vi'sirli".  il.'i. 

nll:nit.)is  ••{,  *r,.  i2,'f. 

amnion  'if,  '.i;t. 

nn'ii  iiii;i('ii  of.  Sii. 

ari'ii  ("'lliK-lilji  (if,  Ni). 

Biiiiflisiii'I  of,  '.n. 

lil.i.sI'iilerTiiic  v.-sli-h',  ,S7. 

chorion  iif.  li;t,  'X..  !!.-_>. 

cle:ivune  nf.  Sil. 

civloiiu-  llf,   'Jl. 

detito[iliis(ii  of,  Oii. 

develop  mo  lit  of.  S7. 

dlscliiirije  of.  froiii  oriiry.  (ifi,  76, 

disi':tsi'?i  and  :ibi)orituilliics  of.  -OCi. 

prduli-iMi   of,   S1.I. 

embryiiiiii-  jin-ii  of.  KS. 

eniliryiiTii<>  sliirM  of.  S',>. 

cnloili'iiii  llf,  sii, 

fi'iiiiih'  iiriiiincli'iis  of.  S.'), 

fertllizaririTi  of.  SO. 

germinal  siioi.  VAi. 

Kcriuliiiil  vesli'lc,  (Ml. 

head  folils  of,  S'.i. 

liiil'ri'giiall'iTi  of.  f*1. 

Internal  <'ell  mii*o<  of,  N8, 

111  tninsit  tliroiigh  tube.  88. 


Ovum,   Leopold's,  96. 
macula  embryonalls  of,   88. 
mule  pronucleus  of,  87. 
maturation  of,  84, 
mature,  65, 

medullary  groove  of,  89. 
medullary  ridges  of,  89. 
Merttens's.  95, 
mesoblastlc  somites  of,  90. 
mesodermlc  area  of,  89. 
mesoderm  of,  S^. 
migration  of,  78. 

external,  79, 

internal,  80. 
morula  of,  87. 
neurenteric  canal  of,  90. 
Qotochord,  91. 
parietal  zone  of.  90. 
Peters's,  05. 
physiology  of,  74,  87. 
place  of  meeting  with  spermatoxoa,  SO. 
poiar  bodies  of,  85. 

premature  expulsion  of.     (See   Abortion.) 
primary  segments  of,  90. 
primitive  folds  of,  80. 
primitive  streak  of,  80. 
primordial,  59. 
pronucleus,    85. 
protovertebrie  of,  90, 
Rcichorl's.  88. 
segmental  la.ver  of,  90. 
segmentation  nucleus  of,  87. 
BPgnientatlnn  of,  87. 
size  of,  05. 
Homatopleure  of,  01. 
Spec's,    90. 

splnncbnopleure  of,  91. 
Irophoblast  of,  93,  113. 
tuberculosnm,  526. 
unihlllcal  vesicle  of.  93.  124. 
vitelline  nieiiibraue  of,  87. 
with  double  niieiol,  (B,  327. 
yolk  ..f.  (;7. 
yolk-stie  of.  at.  V2H. 
zona   peilueidii  of,  65. 
OxytiH-ks.  Indications  for  use  of,  565. 

I'jiclt,    (See  Tumpon.) 
I'ainlesfi  labour,  197. 
I'lijot's  manoeuvre,  376. 
Talfyn'-H  forceps,  ;t54. 
I'alliJitlon.  17H,   IHfi. 

Ill  anterior  oi'clplto-lliar  presentHtlona,  22SL 

In  lireech  prosenliillons,  2."7. 

hi  lirow  prescnlaiions,  L'.')4, 

In  fai-e  pn-seiitallons,  247. 

ill   piistiTicir  lilac  present  at  ions,  230. 

of  <'eplial)e  iirciniliii-ni'e.  187. 

of  ei.ntrncllon  rinc.   l>^x.  743. 

of  f.eial  lieari-lieat,  iri!>. 

of  lower  uterine  seginenl,  188. 

of  iiiitllneM  of  fri'lim,  lili). 

of  round  UtfanicniR.  1.H8. 

of  slioiilder.  IKh. 

througti  perinirnm.  '2K4, 
I'lilpcr  nicnsurateiir,  l!29. 


INDEX 


835 


Pampiniform  plexus,  48. 
Paradoxical  Incontinence,  474. 
Paralysis,   Ducbenne's,  80S. 

during  perfrnancf,  447. 

during  puerperlum,  805. 

facial,  following  forceps,  379. 

obstetrical,  388,  S06, 

of  placental  site,  726. 
Parametritis,  787,  77a 
Parametrium,  44. 
Paraplegia  complicating  laboar,  196,  198. 

during  pregnanes,  447. 
Para-urethral  ducts,  27. 
Parietal  layer,  90. 
Parovarium,  44. 
Partial  placenta  pnevia,  717. 
Parturition.    (See  I>abour.) 
Partus  conduplleato  coritore,  689. 
Pathology  of  labour,  562. 

of  pregnancy,  435. 

of  puerperlum,  757. 
Pelvic  abscess,  768,  789. 

cavity,  3. 

cellulitis    following    puerperal    infection, 
768.   780. 

fascia,  222. 

floor.  220. 
anatomy  of,  220. 
changes  In,  during  labour,  223. 

Joints,  relaxation  of,  In  pregnancy,  465. 

peritonitis   following   puerperal   infection, 
779. 
Pelvigraph,  503. 
Pelvimetry,  by  use  of  X  ray,  594. 

external,  584. 

in  pregnancy,  178,  584. 

internal,  590. 
Pelvis,  1. 

acantbopelya,  676. 

anatomical  conjugate,  6. 

anatomy  of.   1-22. 

articulations  of,  10. 

asHlmitation,  6G1. 

axis  of.  10. 

cavity  of,  3. 

changes  In  size  of,  11. 

chondrodystropbic  dwarf,  641. 

coccyx.  2. 

comparison  of,  11. 

conjugata  dlagonalls,  6. 

conjugata  vera,  5. 

contracted,    (See  Contracted  PelTls.) 

coxalgle,  672. 

cretin  dwarf,  642. 

development  of,  16. 

diameters  of,  4. 

dollchopelllc,  15. 

double  luxation  of  femora,  674. 

double  Naegele,  648. 

dwarf,  641. 

exostosis  of,  605,  676. 

false,  3. 

Hat  non-rhachltlc,  598. 

flat  rbachltlc,  603. 

fractures  of,  677. 

funnel-shaped,  656, 


Pelvis,  generally  contracted,  638. 
flat  rhachltic,  606. 
generally  enlarged,  638. 
generally  equally  contracted  rbaclilt]c,'Q06. 
hypoplastic  dwarf,   642. 
iDcUnatlOD  of,  8. 
inclined  planes  of,  8. 
infantile,  16,  640. 

paralysla,  674. 
Inferior  atralt,  6.   , 
Inlet  of,  4. 
Innominate  line,  8. 
Ischial  spines,  S. 
Ischium,  3. 
Joints  of,  10. 
Justo-major,  638. 
Justo-mlnor,  038. 
kypbo-rhachltic,  660. 
kypbo-scollo-rhachltie,  663. 
kypho-scolioMc,  663. 
kyphotic,  654. 
ligaments  of,  10. 
linea  termlnalia,  3. 
male,  13. 
masculine,  640. 
mesatlpelllc,  15. 

movements  of.  In  Joints,  10,  465. 
mnscles  of,  221. 
Naegele,  642. 
nana,  C42. 
nlmls  parva,  638. 
normal  conjugate  of,  9. 
oblique  conjugate  of,  6. 
obliquely  contracted,  642. 
obstetrical  conjugate  of,  6. 
obtecta,  655. 
of  new-born  child,  16. 
ossification  of,  17. 
osteomalacic,  613. 
outlet  of,  6. 
ovate,  642. 

plana  Deventeri,  508. 
plana  osteomalacica,  613. 
plane  of  greatest  pelvic  dimension,  7. 
plane  of  least  pelvic  dimension,  8. 
planes  of,  4. 
platypellic,  16. 
pseu  do -osteomalacic,  607. 
pubis,  4. 

racial  dlflTerences  In,  15. 
rhacbitic,  601. 
dwarf,  642. 
Robert,  648. 

sacro-cotyiold  diameter  of,  5. 
sacro-illac  synchondrosis,  10. 
sacrum,  3. 
scollo^rbachttlc,  661. 
scoliotic,  661. 
second  parallel  of,  8. 
separation  of,  during  labour,  1. 
sexual  dirrerences  in,  13. 
simple  flat.  698. 
soft  parts  of,  221. 
spinosa,  005,  676,  745. 
Split,  649. 
spondylolisthetic,  064. 
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Felrle,  spoil dyliz^me,  ^S. 

straits  of,  1. 

superior  strait  of,  4. 

srmphj^sls,  absence  of,  649. 

aymphyaU  of,  relaxation  In,  4^. 

symphysis  pubis,  10. 

traasformatlon  of  foetal  Into  adult,  18. 

transversely  contracted  648. 

true,  3. 
conju^te  of,  5. 
dwarf,  642. 

tumours  of,  676. 

unilateral  luxation  of  femur,  673. 

variations  In,  12. 

Velt's  main  plane  of,  8. 

vrltb   Imperfect   development   of    sacmm, 
651. 
Pendulous  abdomen,  472. 
Perforation.    (See  Craniotomy.) 

of  Douglas's  cul-de-sac,  745. 

of  uterns,  744. 
Perineal  fascia,  222. 

gutter,  224. 

muscles.  222. 

tears,  after-treatment  of,  298. 
central,   297. 
frequency  of,  203,  286. 
mode  of  production  of.  287,  734. 
prevention  of,  287. 
repair  of,  295. 
Perineum,  anatomy  of,  222. 

changes  In,  during  labour,  224. 

lacerations  of,  286,  2^. 

protection  of,  286. 

rigid,  569. 
Peritonitis,  puerperal,  768. 
Perl-uterine  inflammation  in  pregnancy.  483. 
Pernicious  amemla  during  pregnancy,  448. 

vomiting  of  pregnnncTt  460. 
Pessary  In  treatment  of  retroflexed  pregnant 

uterus,  475. 
Peters's  ovum,  95. 
P0Uger*8  ducts,  59. 
Phaatom  tumours  In  diagnosis  of  pregnancy, 

168. 
Phlebitis,  femoral,  769,  780,  798. 

uterine,  704. 
Phlebotomy  In  eclampsia,  709. 
Phlegmasia  alba  dolens,  during  pregnancy, 
443. 

In  puerperium,  769,  780,  798. 
Phlorldzin  diabetes,  142. 
PhtblsiM  of  placenta.  503. 

complicating  pregnancy,  438. 
Physometra,  623. 

Pigmentation,  changes  In,  during  pregnancy, 
154. 

In  negro  baby,  132. 

In  pregnancy,  166. 
Pla  cento.  113. 

abnormalities  in  size  of,  499, 

abnormalities  In  weight  of,  5O0. 

adherent.  27,^.  508. 

anntoni.v  of.  119. 

angeioma  of,  506. 

annular,  499. 


Placenta,  apoplexy  of,  SOS. 
artificial  separation  of,  432L 
at  full  term,  119. 
atrophy  of,  603. 
basal  plate  of,  116. 
battledore,  508. 
bipartlta,  500. 
bruit  of,  159. 
calcification  of,  507. 
canalized  flbrln  of,  116,  118. 
cell  nodes  of,  114,  115. 
changes  In,  In  eclampsia,  704. 
circular  sinus  of,  122. 
circumvallata,  503. 
closing  plate  of,  116. 
cotyledons  of,  121. 
cysts  of,  505. 
decidual  Islands  of,  116. 
development  of,  113. 
diagnosis  of  position  of,   by  pal[ 

round  ilgameots,  188. 
dlmidiata,  500. 
diseases  of,  503. 
duplex,  501. 
epithelium  of.  115. 
expression  of,  270. 

by  author's  method,  272. 

by  Credo's  method.  270. 
expulsion  of,  by  Duncan's  method 

by  Schultze's  method,  266. 
fatty  degeneration  of,  B03. 
fenestrata,  500. 
flbroma  of,  506. 
functions  of,  119.  137,  139. 
giant  cells  of,  116. 
gumma  of,   516. 
hepatlMtlon  of,  503. 
In  albuminnrln,  506. 
In  extra-uterine  pregnancy,  548. 
In  latter  half  of  pregnancy,  116, 
in  multiple  pregnancy,  328. 
In  placenta,  B07, 
In  syphilis,  500. 
Infarcts  of.  503. 
Inflammation  of,  507. 
intervillous  blood  spaces  of,  114,  1 
manual  removal  of,  273,  432,  728. 
marginal  a,  503. 

mechanism  of  separation  of,  264. 
membranncea.  501. 
membranes  of.  119,  122. 
mode  of  delivery  of,  265. 
mode  of  extrusion  of,  2(K. 
multiple.  In  single  pregnancy,  50( 
myxoma  flbrosum  of,  506. 
new  growths  In,  506. 
redema  of,  516. 
osmotic  pressure  In,  705. 
phthisis  of,  503. 
pol.vp  of,  801. 
prtevla.  5a3.  717. 

accouchement  forc6  In,  724. 

wtiology  of.  719. 

Cspsaroan  section  In,  724. 

developed  from  reflexa  placenta, 

diagnosis  of,  722. 
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irraliin.'ut  of,  723, 

turmorrbaKc?.  T3S,                                                 ^^^| 

rnutunl  pnck  in,  431.  TM. 

(plluloRy  of,  725.                                                     ^^H 

prcmiiit iir<-  iM.>piinilluii  uf,  7111. 

cUolcfll  blMory  of,  72a                                     ^^H 
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PolypiiK,  nitrlitniifi,  rviinInK  hn>ini>rrhllxP,  801. 

»l«e.   Hhape,  snd  cooslMpncj  of  ntvnii    ^^^ 

Pom  CiPBarO'an  section,  401,  406,  406. 

ilnrliis,  182.                                                              M 
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Pregnancy,  tbyrold  during,  U>4. 

tubes  during,  150. 

uterus  durlDg,  145. 

vagina  during,  150. 

weight  during,  IM. 
cholera  In,  436. 
chorea   in,  344,  447. 
chronic  Infectious  diseases  .n,  438. 
chronic  nephritis  In,  445. 
cloasma  in,  450. 
clothing  during,  176. 
coitus  In.  ITS. 

colpo- hyperplasia  cystica  during,  467. 
constipation  during.  154,  176,  444. 
contracted  pelves  during,  340. 
cravings  during,  166. 
cystitis  tn,  447. 
death  of  frctus  during,  169. 
decldua  polypona  during,  480. 
dental  caries  In,  463. 
depressed  nipples  In,  177, 
dermatitis  herpetiformis  In,  449. 
diabetes  In,  445. 
diagnosis,  difTerential,  of,  167. 
diagnosis  of,  157. 

of  death  of  fcetus  In,  169. 

of  multiple,  331. 
diastasis  of  recti  muscles  during,  152,  478. 
diet  during.  176, 

diffuse  thickening  of  decldua  during,  480. 
discoloration  of  mucous  membrane  In.  160. 
diseases  of  alimentary  tract  and  liver  In, 
444. 

of  blood  In.  448. 

of  cervix  during,  408. 

of  circulatory   and   respiratory   systems 
In.  441. 

of  deridim  during,  479, 

of  kliliic.vs'  aTiil  urliuiry  tract  In,  44.1. 

of  ut-rvoiis  systecu  lu,  447. 

of  (iviiiii  (hiring.  XV.i. 

of  skill  In.  440. 

of  vulvH  uiiil  vjiplna  during.  4'i7. 
dlwlncntlon   <>t  kidney   in.   4411. 
dlspliU'cnioiits  of  uterus  during,  472. 
dIsiliH'ilon  between  first  and  subsequent, 
im. 

dlMHirliiinces  of  vision  lu,  448. 

diiriiilon  of.  lliS.  170. 

dynpim-a  In,  444. 

et'laiiipwla   hi,   4ttO,  (i!l3. 

ectopic.    (Si'p  Eitrn-iiterlne  Pregnancy.) 

eniosis  In.   Km.  4(i<i. 

enipliysi'iMii  during,  443. 

enilociirdit Is  In,  44.'{. 

encldiiielrilis  decldua  c.vsllea  during.  4SJ, 

endotnctrlllH  diirliiR.  471*. 

entero|ili)sis  In.  444. 

('pll<'pHy  hi.  447. 

rrysliiclJiM  hi.  4.'t7, 

estluintlou  of  diitc  of  conHnemont.  171. 

cstlmullon  of  rlunilion  of.  173. 

exnuihiallon.  prolliiiiniiry.  during.  177. 

exantheiiiatii  during.  4S5. 

exercise  during,  175, 

extra-peritoneal,  543. 


Pregnancy,   extrk-nterine.      (See    Bxtn-nte- 

rlne  Pregaancy.) 
floating  kidney  In,  446. 
foetal  heart  In,  158. 

formation  of  lower  uterine  segment.  209. 
funic  souffle  in,  159. 
glnglTUIs  lo,  463. 
glandular  hyperplasia  of  decldua    durlD^ 

480. 
glycosuria  In,  445. 
goitre  In,  464. 
gonorrhoea  In,  438. 

beematoma  of  abdominal  walls  in,  46S. 
bsematurla  In,  445. 
htemoglobin  during,  153. 
heemophltia  In,  449. 
heart,  hypertrophy  of.  In,  153. 
Hegar's  sign  of,  163. 
hepato-toxKmln  In,  4S6. 
herpes  gestatlonls  In,  449. 
bydatldlform  mole  in,  485. 
hydramla  In,  153. 
bydramnioa  In,  403. 
bydrorrhoea  graTtdarum  during,  480. 
hymen  In,  30,  169. 
hyperemesls  In,   460. 
hypertrophic  elongation  of  cervix  during; 

477. 
hypertrophy  of  cervix  in,  168. 
hysteria  In,  448. 
icterus  In,  444. 
imaginary,  168. 

Impetigo  herpetiformis  In,  440. 
Incarceration  of  uterus  during,  474. 
incontinence  of  nrlne  in,  106,  474. 
Indigestion  In,  444. 

Infection  of  uterine  contents  during,  339. 
inflammation  of  Bartholin's  glands  dnrlns, 

467. 
Influenza  In,  4.t7. 
ln;;iiinal  hernia  during,  477, 
In  ruillinentary  horn  of  double  uterus.  460. 
Insanity  diirlnR,  405,  812. 
Intermittent  contractions  of  uterus  during, 

1G4. 
Interstlllul,  539. 
in  uterus  bkornl,'",  471. 
In  uterus  unicornis,  471, 
Isthniir.  530. 
kidney  of,  ITA.  456. 
lactoRurla  In,  445, 
laparoioniy  during.  475, 
lead  poisoning  In,  440. 
leuktemla  In.  140.  344,  449. 
lociilizod  tlilfkenlng  of  decldua  during,  480. 
maliirin  In.  140.  43!). 
maniniiP  In.  1.^2.  ia\  318. 
nmnngenii'tit  of,  175. 
mnpjiliig  ont  ftrlns  in,  100. 
miirltnl  relations  In,  176. 
measles  In,  4H(i. 
menses,  ccsstitlon  of.  during,  164. 

perslstenr-e  of.  during.  lO.'i. 
mental  and  emotional  changes  In,  168k 
mental  derangements  in,  465. 
metritis  during,  482. 
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Pregnancy,  milk  In,  105,  318. 
mlH8t>d  abortiun  In,  XM). 
mornlDg  alckuess  in,  4tiO. 
movcmenta  of  fcetus  during,  IflO. 
multiple.    (Sec  Multiple  Fregnaocy.) 
myocarditis  In,  443. 
nausea  aod  vomiting  during,  165. 
nephritis  In,  445.  4r>41. 
nervous  Irritability  Id,  154,  156,  465. 
neuralgia  in,  447. 
neuritis  In,  447. 
cedema  Id.  152.  463. 
ovarian,   536. 

cyst  complicating.  168,  340. 
ovulation  during,  150. 
palpation  duriug,  178,  180. 

of  foetal  heart  in.  159. 
paradoxical  Incontinence  of  urine  during, 

474. 
paralysis  In,  447. 
paraplegia  Id,  447. 
pathology  of,  435. 
pelvimetry  during,  178. 
pendulous  abdomen  In,  162. 
periuterine  Infliimmatlon  during,  482. 
perniclouB  anirmla  In,  448. 

vomiting  of,  400. 
pOBsary  Id,  475. 
phlegmasia  In,  443. 
physiology  of,  145. 
phthlttla  In,  438. 
pigmentation  In,  166. 
placental  soufile  Id,  159. 
placentitis  in,  507. 
pneumonia  in,  437. 
positive  signs  of.  1'>S. 
presumptive  signs  of,  164, 
probable  signs  of,  Itil. 
prolapse  of  uterus  during,  476,  573. 
prolonged,  171,  343. 
pruritus  In.  450. 
psychoses  during,  15.1. 
putmonnry  embolism  In.  44.1. 
pulse  In,  305. 

pyeto  nephritis  in,  344,  440. 
quickening  In,  160. 
relaxation  of  pelvic  Joints  during,  465. 

of  vaginal  outlet  during.  4G7. 
rennl  InHufDolency  during.  330. 
respiration  In,  154. 

retroSexton  of  uteruR  during,  339,  472. 
retroversion  of  ulerus  during,  472, 
rupture  of  nteru';  during.  738, 
sacculation  of  uterus  In,  168,  473. 
aallvatlon  In.  l.'H,  4Kt. 
scarlet  fever  In,  436. 
sepsin  in,  437. 

sexual  Intercourse  during,  176. 
signs  of.  157. 
signs  of  previous,  1(»9. 
size  of  uterus  in.  145.  161. 
sninll-pox  In.  435. 
Bouflle,  funic.  In,  150. 
spurious,  168, 
stride  of,  151. 
suppression  of  menses  Id,  164, 


I'regnaney,  surgical  operations  during,  4B0. 
symptoms  of,  157, 
syphilis  in,  440. 
taste,  perversions  of,  lo,  106. 
termination  of,  171. 
tetanus  In,  438. 
tetany  In,  448. 
thyroid  in,  154,  464. 
toothache  In,  403. 
torsion  of  cord  in,  510. 
toxeemla  of,  343,  455. 
trnosmlsslon  of  bacteria  from  mother  to 

fcetus,  140. 
tubal.  539. 

tuberculosis  tn.  140.  344,  438, 
tubo-abdomlnal.  530. 
tubo-ovarlan,  530,  544. 
tubo-uterine,  544. 
tumours  complicating,  4a3. 
typhoid  fever  in,  140,  437. 
umbilical  hernia  during,  476. 
umbilicus  in,  161,  478. 
urea,  amount  of,  daring,  153, 
urinary  disturbances  during,  106. 
urination  during,  154. 
urine,  examination  of,  during,  177. 
urine  In,  153. 
uterint-  displacements  In,  472, 

lupmorrbage  during,  ,S39. 

myomnta  during.  340. 

souffle  In,  I.'>9, 
utero-abdominal,  739. 
uterus  In,  lO.',  H5.  102,  2ia 
vagina  in,  150,  222,  4C7. 
vagloul  enterocele  during,  477. 

examination  during,  179,  188. 
vaginitis  during,  467. 
valvular  lesions  of  heart  tn,  441. 
varices  in,  443,  407. 
varicose  veins  In,  152,  176. 
variola  In,  435. 
vomiting  of,  3.'(9. 
weight  In,  1.54, 
Preliminary  examination  during  pregnancy, 

177. 
Premature  labour  in  chronic  nephritis,  445. 
In  heart  disease,  442, 
in  lend  poisoning,  449. 
In  leukKcnila,  449. 
in  malaria,  44U. 
In  ovarian  tumours,  576. 
In  pneumonia,  437. 
in  syphilis.  441. 
treatment  of,  5.30. 
Premature  labour.  Induction  of,  341. 
for  acute  nephritis,  343. 
for  cardiac  lesions,  343. 
for  chorea,  544,  447, 
for  contracted  pelves,  341,  634. 
for  diabetes,   344. 
for  cTcesslve  size  of  chlirt,  343. 
for  h,ibltu,i1  death  of  foetus,  345. 
for  heart  disease,  442. 
for  bydalldlform  mole,  344. 
for  hydramnlos,  344. 
for  neuritis,  344. 
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Premature  labour,  luduetlon  of,  for  old  ex- 
tra-uterine pregnancy,  552. 

for  ovarlaD  tumours,  344. 

for  pernicious  ancemia,  344. 

for  placenta  poevla,  345. 

for  pjelo-neptirltls,  344. 

for  toxaemia  of  pregnancy,  843,  460. 

for  tuberculosis,  344,  439. 

for  uterine  myomata,  344. 

mettiods  of,  345.  ' 
Prematnre  separation  of  normally  Implanted 

placenta,  713. 
Preparations  for  labour,  275. 
Prepuce  of  clitoris,  26. 
Presentation,  180. 

acromio-Illac.     (See  Transverse  Presenta- 
tion.) 

anterior  parietal.  018. 

breecti,  182,  256. 

brow,  181,  253. 

causation  of,  1^. 

cephalic,  181. 

compound.  G91. 

diagnosis  of,  186. 

ear,  619. 

face,   181,  246. 

foot,  182. 

frank  breech,  182. 

frequency    of    the    Bcveral    varieties    of, 
184. 

funic,  747. 

head.  181. 

knee,  182. 

lateral  plane,  686. 

mento-lllac.    (See  Face  Presentation.) 

nomenclature  of,  182, 

nuchal,  602. 

occiplto-lliac.    (See  Vertex  Presentation.) 

pelvic,  IRl,  256. 

postfrlor  pnrlolal.  CIO. 

reiisoriH  for  predomlnnnce  of  bend,  185. 

snoro-lllnc.    (See    Breech   Presentations.) 

shoulder,  ISO,  680. 

slnclpltnl.  181. 

trnuavcrwo.  180,  686. 

vertex,  181,  220. 
Presentation  and  position,  180. 

diagnosis  of,  180. 

freqiienfy  of,  184. 

In  contrnclort  polvoa,  017. 

nomenclature  (if.  1S2. 
Presenting  pnrt,  ISO. 
Presiimpllvo  sigiiw  of  pregnanes",  164. 
Primary  scgtnpnis,  00. 
Primitive  folds,  89. 

groove.  89. 

streak,  89. 
Prlyionllnl  follicle.  59,  02. 

ova,  59. 
Probnhle  sliins  of  pregn.Tncy.  161. 
Prolnpsc  of  placenta.  71."). 

of  pregnant  niertis.  57.t. 

of  piierpernl  uterus.  805. 

of  nmblllcnl  cord.  024,  747. 
Prolonspd  labour,  562. 

pregnancy,  171. 


ProDQcleuB,  female,  85. 

male,  87. 
Prophylactic  douche,  427,  776, 

version,  634. 
Protovertebne,  90. 
Pruritus  during  pregnancy,  450. 

TUlVK,  450. 
Pseudocyesls,  168. 

Pseudo-osteomalaclc  rhacbitlc  pelvia,   607. 
Psychoses  during  pregnancy,  155. 

puerperal,  812. 
Pubis,  4. 

arcb  of,  4. 
Pudendum,  23. 
Puerperal  infection,  757. 

Ktlology  of,  769. 

antlBtreptococcIc  serum  In,  790. 

auto-infect  Ion,  cause  of,  772. 

bacteriological   examination  of   lochia    in, 
783. 

bacteriology  of,  767. 

curettage  In,  430.  786. 

diagnosis  of,  781. 

frequency  of,  776. 

hysterectomy  for,  790. 

intra-uterlne  douche  In,  428,  787. 

operative  treatment  of,  788. 

pathological  anatomy  of,  762. 

pysemla  In,  768,  779. 

saprapmla  In,  761. 

septicemia  In,  757,  780. 

sewer  gas  in,  771. 

symptoms  of,  777. 

treatment  of,  785. 
Puerperlum,  301. 

acetonuria  during,  308. 

after-pains  In,  306,  310. 

albuminuria  during,  307. 

anatomical  changes  in,  301. 

nnteflpxion  of  uterus  during,  804. 

atrophy  of  uterus  during.  803. 

binder  In.  309. 

bronsts,  dlNcnscs  of,  during.  807. 

cure  of  pallcnt  during.  308. 

catbolerlzatton  during,  311. 

chnnffos  In  blood  during,  306, 
In  lower  uterine  segment  during,  303. 
In  nterlno  vessels  during,  302. 

rUnieal  iisprcts  of,  304. 

constlpnlliin  durfnK.   311. 

cystitis  during,  790. 

death  during.  753. 

diabetes  during.  .W8. 

diet  diirlug.  310. 

dlphtbcrla   during.  815. 

enibollsm  In.  7rir.. 

erRot  In.  294.  508,  788. 

gnnfrreno  of  lower  extremities  daring,  799. 

general  functions  during.  307. 

glycosuria  during.  308. 

hiPinatoma  during.  801. 

hipmorrhnRo  durinc.  SOO. 

inconllnoncp  of  urine  during,  800. 

Infcrllnn  during.  7."i7. 

Insanity  durinc.  81.1. 

lactosurla  during,  308. 
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I'ueri'crliim,  ltixiillTr<i  tu,  311. 

Itelnsnilnu  nf  pplTlrJulntt  In  pn-i;nam'f,4aa.             ■ 

teucooj-IoHlx  ilurtiiif.  SMI 

tit  \ttg\tia\  fHilk-i  atxvr  laliour.  734.                           1 

lo.hlii  (liirliiK.  .ttW. 

of  vHKlnnI  outkl  iliirlui,'  pregnancy,  467.                1 

Idi'biifiiii'IrH  (luring.  MM. 

Itr-iinl   liiKiiini-tciu'y,    Xf».                                                  ^^fl 

lottit  at  Hf  iKhl  tlurluir.  3(i& 

tCop^ntod  CaMBrvnn  section,  40V.                        ^^^| 

iiuitnrliiJ  rt'vcr  ilric-lritc,  814. 

tiiliii)  pnxniitiry,  SAl.                                              ^^^^| 

Dijmiii(etu(Mil  of,  3U^. 

K<>piiHliitr  tni  proIapHctl  umbUlcul  Cord,  746.            V 

miiBtltlH  darlDc.  810. 
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III   prcjiiUMiry.   I.'rl.                                                            ^^^^| 
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Intni-uiorlne.   748.                                                ^^^| 

lU'tirltlM  (luHtiK.  8liU. 
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Ditmliii:  In.  321. 
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DViirlnD  tiimourti  tD,  IV78. 
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paralrtiiii  ilurlug,  Hur>. 
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Bcnrlot  f&ver  during.  KU. 
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arlur  In,  .'<0T. 
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titrrliii^  tiiyomata  lo.  &75. 

llhiiii  puttiMiill,  23.                                                   ^^^H 

vnltal  tolirt  citirlnif.  80(1. 

Ulii(,'  iif  nnnitl.    (Hf-c  Conlnirtloii  Rtng.)            ^^H 

wolKhl.  loM  of.  durlDir.  .108. 

uf  MaLlvr.  SOS.                                                       ^^H 

Puliiioniiry  E^inliollitm.    <8pe  Emiiolliiti],  Pul- 

RltK<<D*K iiK'llinil  gf  pxpr^sslou,  288.                    ^^^H 

monary.) 

I{i>b<>rl  pelrSn,  (148.                                        ^              ^^^ 

1                    PtitM''  'luring  iiucrpcrlnin,  30G. 

I(rK>ntK<'n  ruy  In  ilelrrniluln);  »1ec  of  pelriB,               1 

1                       I'yii-iuln.  7RS,  771) 

r>M.                                                                           ^^J 

[                    PyoIo-upphrUK  344. 

RoAcnm tiller.  ort;nn  of.  44.                                   ^^^H 

rliirln^  prt'iftHinpy.  446, 

ItiiiiillDU   wllh   fiiri-i-tm,  iWS.                                    ^^^H 

l>Q«Tp»rLu]n.  Tub, 

RoUUd    llRUIU«DtM,    44.                                                        ^^^H 

Pynnpaeus.  lM*f>, 

fuuOUm  iif,  iliirltiK  Intmur.  IBOi                       ^^^H 

palpailou  of,  1S8.                                                 ^^^1 

QnndruTtlet  prppnanry,    (See  Uultlpic  Pre^' 

RubticT  Klnvc-9,  iiac  of.  180.                                      ^^^H 

Tliiliry,) 

I(n[irtire  of  (•ninnnn  folllclp,  06-                            ^^^H 

QulokeDlns.   100. 

of  privic  joiutH.  ea.                            ^^^M 

Qutiilup  ns  nn  nxylodt*.  StlTi. 

eoTil,  510.                                             ^^^1 

Qiitntinplot  prpgoitDcy.    iSp^  Mnlllpl?  Prvg- 

uUtos.  738.                                                            ^^^H 

TlJlIlrjr.) 

tvlloloKy  of.  7S0.                                                    ^^^H 

at  ilmo  of  labour.  7.10.                                 ^^^| 
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Sacro-Bciatlc  notch,  3. 
Sacrum,  3. 

asslmilntlon     of.     to     vertebral     column,' 
651. 

Imperfect  development  of,  65L 

not  a  keystone.  4. 

promontory  of,  3. 
Sagittal  foDtanelle,  135. 

suture,  135. 
SatlvatloD  In  pregnancy,  154,  463L 
Salpingitis,  puerperal,  768. 
Salt  solution  In  eclampsia,  700. 

in  beemorrtiage,  730. 
Sapremla,  761. 

Sarcoma  uteri  dcciduo-celluiare,  490. 
Saxtorph's  manteuvre,  375. 
ScanEoiU's  manceuvre,  371. 
Scarlet  fever  in  pregnancy,  436. 

in  puerperlum,  436,  814. 

intra-utcrlne,  436. 

relation  of.  to  puerperal  infection,  771. 
Scbeele's  metbod  of  inducing  labour,  345. 
Sctalrrnti  of  placenta,  503. 
Sctiultze's  niecliaalsm  of  extrusioo  of  pla- 
centa, 266. 

metbod  of  roBUBCitation,  752. 
Scollo-rhachltlc  pelvis,  661. 
ScolioHia,  661. 
Sooliollc  pelvis,  C61. 
Seat-worms,  450. 
Segmental  layer,  90. 
Segmentation  nucleus,  87. 
Semen,  86. 
Sepsis  foudroifanle,  762, 

In  pregnancy,  4.37. 
Septicemia,  puerperal,  780. 
Sewer  gas  In  puerperal  Infection,  771. 
Sex,  determination  of,  143,  150. 

diagnosis  by  beart-beat,  159. 
Sexual  Intercourse  In  pregnancy,  176. 

organs,  abnormalities  of,  467,  569. 
Sbock  during  labour,  753. 
Sbortening    of    cervix,    apparent,    in    preg- 
nancy.  208. 
Shoulder     presentation.       (See     Transverse 
Presentation.) 

delivery  of,  289. 
Show,  200. 

Signs  of  pregnancy,  157, 
Simple  Sat  pelvis,  599. 
Simpson's  basllyst,   422. 

craDlocla.st,  421. 

forceps,  351.  356. 
Skull,  configuration  of,  624. 

depression  of,  625. 

rractnre  of.  388,  625. 

prcKHure  miirks  on,  625. 
Skntscb's  pelvimeter,  .592. 
Slow  pulse  Oiirlng  puerperlum,  305. 
Smallpox  (lurinK  pregnnncy,  435. 

during  puerperlum.  815. 

lulrBUttTlne.  140,  435. 
Smellle's  forceps,  ■3.'>5. 

BciKBors,  419. 
Somatopleure.  01,  94. 
SoufBe,  funic,  16B. 


Souffle,  placental,  159. 

uterine,  159. 
Spec's  ovum,  90. 
SpermatoEoa,  80,  86. 

entrance  into  ovum,  86. 

mode  of  entry  into  uterus,  80. 

number  of,  80. 
Sphincter  vaglnw,  33. 
Splunchnopleure,  01,  94. 
Spleen,   enlarged,  complicating  tab 
Split  pelvis,  649. 
Spondyllz^me,  ^8. 
Spondylolisthesis,  664. 
Spondylolysis,  066. 
Spontaneous  amputation  by  amnio 
aions,  499. 

evolution,  088. 

version,  688. 
Spurious  pregnancy,  168. 
Stages  of  labour,  190. 
Staphylococcus  in  puerperal  InfectI 
Stein's  pelvimeter,  592. 
Stenosis  of  umbilical  vesselB,  i05. 
SterlliEatlon  of  patient  after  Ceesa 

tlon.  407. 
Stiorna  foUiculi,  64. 
Straits  of  pelvis,  4. 
Streptococcus  in  mammary  abscess 

in  puerperal  Infection,  758. 

in  puerperal  Insanity,  613. 
StrlK  of  pregnancy,  151. 
Subareolar  mastitis,  811. 
Subinvolution  of  uterus,  802. 

curettage  In,  430. 
Succenturlate  placenta,  502. 
Sudden  death  during  labour,  753. 
Sugar  in  urine.  307,  445. 
Superfecundatlon,  330. 
Superfoetntlon,  330. 
Superior  strait,  4. 
Surgical      operations      daring      pi 

450. 
Sutures  of  head,  135. 

for  perineal  repair,  298. 
Symphyseotomy,  history  of,  410. 

in  brow  presentations,  256. 

lu  contracted  pelves,  629. 

In  face  presentations,  253. 

In  Naegele  pelvis,  647. 

In  si^ondylollsthetlc  pelvis,  669. 

indications  for,  412. 

prognosis  of,  413. 

technique  of,  412. 
Symphysis  pubis,  2,  10. 

absence  of,  649. 

rupture  of,  In  labour,  623,  806. 

Bcparntlon  of,  during  labonr,  1. 
Synchondrosis,  sacroiliac,  10. 
Synclytlsm,  232. 
Syncope  during  labour,  754. 
Syneytloma  mnllgnum,  490. 
Syncytium,  102,  491. 

In  eclampsia,  704. 

in  limgs,  In  eclampsia,  702. 
Syphilis,  bone  lesions  in,  513. 

during  pregnancy,  440. 
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SrphltlB,  fcetal,  Sll. 
pathology  of,  012. 

placental  lesions  In,  615. 

poat-conceptlooal,  441. 

trsQsmlssloQ  of,  to  fcptus,  441. 
SypbiUtlc  oateo-cbondrltls,  514. 

Tampon,  431. 

In  abortion,  629. 

In  placenta  pnevia,  723. 

Id  post-partum  bsemorrhage,  720. 

In  rupture  of  uterus,  744. 
Tardy  labour,  562. 
Tarnler'a  baalotribe,  421. 

cephalo tribe,  421. 

excltateur  ut^rln,  346. 

forceps,  376. 
Temperature  during  labour,  3(K),  566,  7S0. 

during  puerperlum,  305. 
Temporal  fontanelle,  135. 
Tetanic  contraction  of  uterua,  567,  622. 
Tetanus  during  pregnancy,  438. 

In  puerperlum,  797. 

uteri,  567. 
Tetany  In  pregnancy,  448. 
Theca  folllcull,  04. 

Tblrd   stage  of  labour.    (Bee  Placental  Pe- 
riod.) 
Thoracopagus,  080. 
Threatened  abortion,  527. 
Thrill   in  aterlne  artery  during  pregnancy, 

150. 
Thrombosis  of  uterine  vesaeln,  302. 

of  vessels  of  lower  extremities,  798. 
Thyroid,  cause  of  dystocia,  685. 

cause  of  face  presentations,  247. 

changes  In,  during  pregnancy,  154.  ■ 
Toothache  In  pregnancy,  463. 
Torsion  of  cord,  510. 

of  uterus,  149, 
Touch.  Tngtnal.  during  labour,  278,  281. 

In  pregnancy,  102,  188. 
ToxiL>mla  of  pregnnncy,  343,  455, 

lesions  of,  4r>0, 

relation  of,  to  eclampnla,  H94,  608, 

treatment  of,  4,"ifl. 

urine  In,  450, 
Trachelo-rhekter.  425. 

Transfusion   of  snit   solution   In  eclampsia, 
709. 

in  pxtra-uterlno  pregnancy.  555. 

In  postpartum  hiemorrhage.  7.10. 
Transplantation  of  ovtirlos,  5R. 
Transportation  of  chorionic  villi.  489.  702, 
Transverse  presentullon!>,  ISO.  680. 

cephalic  version  In,  o92,  690. 

course  of  labour  In,  687. 

decapitation  In,  424,  681. 

dingnoBia  of,  687. 

podnllc  version  In.  304.  306.  GOO. 
Transversely  contracted  pelvis,  648. 
Transversus  perlnel,  222,  296. 
Trepanation  for  asphyxia  neonatorum,  T53. 
Triplet     pregnancy.      (See    Maltlple     Preg- 
nancy.) 
Trophoblaat,  96,  118,  116. 


True  dwarf  pelvis,  642. 
Tubal  abortion,  540. 

pregnancy,  534. 
Tut>ereuIo8l8  during  pregnancy,  438. 

of  placenta,  438,  507. 

transmission  of,  to  fcetus,  439. 
Tuberous  subchorial  hematoma  of  decldua, 

626. 
Tubes,  Fallopian.    (See  Fallopian  Tubes.) 
Tumours,  abdominal,  diagnosis  of,  In  preg- 
nancy, 167,  574. 

complicating  pregnancy,  483. 

fibroid,  of  uterus,  574. 

of  feet  us,  683. 

Of  pelvis,  676. 

of  placenta,  506. 

osseous,  deforming  pelvis,  876. 

ovarian,  1C8,  676. 

phantom,  differentiation  of,  from  pregnan- 
cy, 169, 

scalp,  243,  251,  255,  624. 

vaginal,  570. 
Tunica  externa  of  Graaflan  follicle,  64. 

Interna,  64. 
Turning.    (See  Version.) 
Twin  pregnancy.    (See  Multiple  Pregnancy.) 
Twins,  collision  of,  334. 

locked,  334. 
Tympanla  uteri,  759. 
Tympanites  uteri,  023. 
Typhoid     bacilli,     transmission     to     foetus, 

140. 
Typhoid  fever  during  pregnancy,  437. 

In  puerperlum,  782,  814. 

Ulcer,  puerperal,  762. 
Umbilical  arteries,  138. 

Infection,  315. 

vesicle,  124. 
relation  to  velamentous  insertion  of  cord, 
509. 
Umbilical  cord,  121,  122. 

abnormalities  of,  5(^ 

battledore.  Insertion  of,  508. 

en  re  of,  315. 

tolls  of.  about  neck  of  child,  288. 

cysts  of,  .'ill. 

dermoid  of,  511. 

development  of,  123. 

formation  of,  123. 

hieniutomn  of,  511. 

hernln  of,  510. 

Infection  of,  Sl.'i. 

Infliimmiitlon  of,  510. 

knots  of,  510. 

Inceratlon  of,  .'ilO,  567. 

ligation  of,  290. 

loops  of,  510. 

mnrginiil  Insertion  of,  508. 

myxoma  of.  511. 

(pdemn  of.   511. 

prolapse  of,  624,  747. 

reposition  of,  748. 

niptnre  of.  510, 

sarcoma  of,  511. 

Bhortenlng  of,  510. 
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Umbilical  cord.  BoutBe  In,  150. 

gtenoHlB  of  vessels  of,  495. 

BtraDgnlation  of,    by   amniotic  adbeglona, 
490. 

torsion  of,  510. 

tumours  of,  511. 

tying  of,  315,  290. 

rarlatlDDS  la  length  of,  509. 

varices  of,  511. 

velamentous  Insertion  of,  508. 
Unavoidable  h»morrhnge,  715,  718. 
Unemia  Id  eclampsia,  699. 

Id  retroflexion  of  pregnant  nteras,  475. 
Urea  In  eclampsia,  608. 

In  pregnancy,  153,  459. 
Ureometer,   Doremns's,  459. 
Ureter,  compression  of,  cause  of  eclampsia, 

699. 
Urethra,  27. 
Urethral  opening,  27. 
Urinary  disturbances  In  pregnancy,  166. 
Urine,    examination   of,    during   pregnancy, 
177. 

Incontinence  of,  474,  745,  800. 
'  In  eclampsia,  687. 

In  pregnancy.  153. 

In  puerperlnm,  306. 

In  toxeemla  of  pregnancy,  457. 

of  fcetus,  105,  141,  494,  498. 

retention  of,  during  puerperlum,  308. 
Uterine  atony,  726. 

bruit,  159. 

glands,  41. 

Inertia.  503. 

insufficiency,  503. 

milk,  119. 

paralysis,  726. 

souffle,  159. 
Uterus,  non-pregnant,  35-51. 

anatomy  of,  35. 

blood-vessels  of,  45. 

cervix  of,  36. 

development  of,  49. 

ligaments  of,  43. 

lymphatics  of,  48. 

mucosa  of,  30. 

musculature  of,  43. 

nerves  of,  49. 

position  of,  45. 

weight  of,  36,  145. 
Uterus,  parturient,  action  of,  tn  labour,  208. 

anteScxlon  of,  572. 

faulty  contraction  of,  564. 

hour-glass  contraction  of,  568. 

myoma  of,  574. 

perforation  of,  744. 

retroflexion  of,  572. 

rupture  of,  622,  C87,  738. 

sacculation  of,  572. 

tetanus  of.  622, 
Uterus,  pregnant,  abnormalities  of,  468. 

anteflexion  of.  148,  162,  472. 

anteverslon  of,  472. 

atrophy  of  decldua  causing  abortion,  481. 

atrophy  of  decldua  causing  placenta  pre- 
via, 720. 


Uterus,  pregnant,  blcornla,  472. 
carcinoma  of,  468. 
changes  In  cervix,  162. 
changes  in,  during  contractions, 
changes  In  slxe  and  shape  of,  14 
consistency  of,  162. 
contractions  of,  104,  208. 
developmental  abnormalities  of, 
double,  with  rudimentary  horn, 
duplex,  469. 
hypertrophy  of,  145. 
Incarceration  of  retroflexed,  474. 
Involution  of,  301. 
laceration  of  cervix  of,  169,  344,  ' 
lateral  displacements  of,  476. 
malformations  of,  468. 
muscle  layers  of,  146. 
myoma  of,  574, 
nerve  supply  of,  ISQ. 
perforation  of,  744. 
prolapse  of,  573,  476. 
pseudo-didelphys,  469. 
retroflexion  of,  472. 
retroversion  of,  472. 
sacculation  of,  168,  472. 
shape  of,  118. 
sinking  of,  173. 
torsion  of,  149. 
tumours  of,  complicating  pregiu 

574. 
unicornis,  471. 
weight  of,  145. 
Uteras,  puerperal,  anteflexion  of, 
hour-glass  contraction  of,  568. 
Inversion  of,  730. 
involution  of,  301,  802. 
lactation  atrophy  of,  803. 
paralysis  of,  726. 
prolapse  of,  805. 
removal  of,  after  Csesarean  aectk 

after  rupture,  744, 

for  Infection,  780. 
retroflexion  of,  804. 
subinvolution  of,  430,  802. 
weight  of,  301. 

Vagina,  31. 
atresia  of,  569. 
changes  of.  In  pregnancy,  150. 

In  puerperlum,  303. 
closer  of,  33, 

colour  of.  In  pregnancy,  168. 
development  of,  28. 
diphtheria  of,  763. 
double,   472,   570. 
fornix  of,  32. 

functions  of,  31.  , 

glands  of,  33. 
hsematoma  of,  801. 
Injuries  of,  during  labour,  734. 
laceration  of,  during  labour,  7S4. 
mucosa  of,  33. 
neoplasms  of,  570. 
prolapse  of,  in  pregnancy,  467,  4' 
relations  of,  32. 
rugse  of,  32. 
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Vagina,  secretion  of,  Si. 

eepta  In,  570. 

sphincter  of,  33. 

Btenosls  of,  670. 

thrombDs  of,  801. 

tumours  of,  570. 

ulcer  of,  762. 
Vaginal  Cffisarean  section,  409. 

douche,  427,  776. 

enterocele,  477. 

examination  during  pregnancy,  178, 

opening,  28. 

outlet,    relaxation    of,    during   pregnancr, 
487. 

secretion,  150. 
In  pregnancy,  773. 
In  puerperlum,  .306. 

touch  during  labour,  278,  281. 
In  pregnancy,  162,  188. 
Vaginismus.  571, 
Vaglultis,  467. 

puerperal,  763, 
Vaglno-flxatlon,  cause  of  dystocia,  B73. 
VagltuB  uterlnnn,  750. 
Varicose  veins  In  pregnancy,  162,  443. 
Variety  of  presentation,  182. 
Vaaa  pncvla,  500. 
Veins,    (See  Blood-vessel  a.) 
Velamentous  Insertion  of  cord,  508. 
Venesection  in  eclampsia,  700. 

In  heart  disease,  442. 
Vent ro-fixat Ion,  cause  of  dystocia.  572. 
Veratrum  vlride  In  eclampsia,  70D. 
Vernix  caseosa,  132. 
Version,  3«1. 

bipolar.     (Spo  Bipolar  Version.) 

cephalic,     (See  Cephalic  Version,) 

combined,  .303, 

external.    (See  External  Version.) 

In  contracted  pelves,  634. 

In  transverse  presentations,  COO, 

podallc.    (See  Fodallc  Version.) 

prophylactic,  634. 

spontaneous,  688. 
Vertebne,  primitive,  90. 
Vertex  presentHtlons,  181,  227. 

causation  of,  185, 

diagnosis  of,  228. 

frequency  of,  226. 

mechanism  of,  229. 
Vesical  calculus  complicating  labour,  578. 
Vesicle,  blastodermic,  87. 

umbilical.  93.  124. 
Veslco-cervicnl  flstula,  623. 
Veslco-vaKinal  fistula,  623,  745. 

septum,  32. 
Vesicular  mole,  485. 


Vestibular  bulbs,  27. 
Vestibule,  27. 

glandule  vestlbulares  majom,  27. 
mlnores,  27. 
Villi,  chorionic,  05,  114.  117. 

hyperplasia  of,  506, 

metastases  from,  480. 

syphilitic  changes  In,  615. 

transportation  of,  489,  702. 
Visceral  arches,  129. 

clefts,  129. 
Vision,  disturbances  of,  dnriog  pregnancr, 
448. 
In  eclampsia.  606. 
Vitelline  membrane,  64,  87. 
Vomiting  of  pregDancy,  339,  460, 
■Vulva,  23. 

atresia  of,  569. 

clitoris,  20, 

commissure  of,   24. 

diphtheria  of.  763. 

diphtheritic  ulcer  of,  703. 

fourchette  of,  25, 

frenulum  of,   25. 

hematoma  of,  28,  509,  801. 

hymen,  28. 

Injuries  of,  during  labour,  734. 

labia  majora,  24. 
minora,  25. 

oedema  of,  468, 

pruritus  of,  450. 

urethral  opening,  27. 

vaginal  opening,  28. 

vestibular  bulbs,  27. 

vestibular  glands,  27. 

vestibule,  27. 

Walcber's  posture,  11. 

In  contracted  pelves,  031. 
Wegner's  bone  disease,  514. 
Weight,  changes  In,  during  pregnancy,  154. 

loss  of,  during  the  puerperlum,  308. 

of  frDtus  at  various  months,  I3L 

of  newly  born  child,  132. 
Wharton's  jelly,  123. 
White  Infarcts  of  placenta,  603. 

line,  222, 
Wolffian  body,  59. 

ducts,  27,  49. 

X  ray  In  determining  size  of  pelvis,  6M. 

Yolk,  66. 
Yolk-sac,  93,  12a 

Zellschlcht  of  chorion,  102. 
Zona  pelludda,  65, 
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duce an  exct'lient  treatise.  This  he  bus  undoubtediv  done,  but  he 
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book  will  not  be  disappointed  in  it." 

—journal  of  Medicine  and  Science. 

"  The  literary  style  is  good.  The  author  has  an  easy  and  graceful 
mode  of  expression,  and  thereby  greatly  enhances  the  usefulness  of 
his  book.  The  illustrations  are'verv  artistic  and  are  mostly  original. 
It  has  not  been  our  fortune  to  examine  any  book  that  will  better 
repay  study  than  this  one  from  the  pen  of  Dr.  Pryor.  We  congratulate 
both  author  and  publisher  upon  the  results  of  their  efforts  to  give  the 
medical  profession  a  really  good  book. 

"  Everything  is  found  in  it  that  is  likely  to  be  met  with,  even  by 
the  specialist.  He  devotes  considerable  space  to  the  treatment  of 
disease,  and  the  performance  of  operations  bv  the  viiginal  route,  yet 
he  admits  that  many  cases  arise  where  the  abdommal  route  is  alone 
suitable.     He  therefore  gives  both  methods  fully." — Canada  Lancet. 
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"  This  is  at  once  the  best  and  moat  exhaustive  book  upon  this  sab- 
iect  with  which  we  are  familiar.  The  best,  because,  in  the  Brst  place, 
it  is  written  by  a  teacher  of  therapeutics  who  knows  the  needs  of  the 
practicing  physician,  and  yet  who  has  taught  in  previous  years  as  a 
professor  of  physiology  all  that  one  needs  to  know  in  regard  to  the 
principles  of  digestion  and  assimilation.  Fur  this  reason  the  author  is 
unusually  well  qualified  to  prepare  a  useful  manual,  but  it  is  not  until 
one  has  perusetf  the  volume  that  he  thoroughly  grasps  the  scope  and 
depth  of  the  manner  in  which  Dr.  ITiompson  has  treated  his  subject." 
— Therapeutic  Gazette. 

"  The  subject  of  the  dietetic  treatment  of  disease  is  not  an  attractive 
one.  This  fact  explains,  no  doubt,  the  corapuratively  little  attention 
given  it  in  college  curriculum  and  daily  study.  When  one  proceeds  to 
examine  the  valuable  contributions  to  this  subject,  the  scientific  inves- 
tigations which  have  been  made  by  the  United  States  Department  of 
Agriculture  at  various  experiment  stations  in  all  parts  of  the  country, 
he  is  convinced  that  it  is  high  time  to  look  into  the  matter  pretty  thor- 
oughly. This  book  is  of  value  for  its  summary  of  the  latter  and  its 
application  of  the  knowledge  to  the  treatment  of  the  disease." — 
,  Brooklyn  Medical  Journal. 

i  "Diet  in  disease  is  most  expansively  considered,  and  complete  and 

I  reliable  dietaries  for  every  ailment  are  suijgested.     The  dietetic  errors 

responsible  for  a  large  number  of  diseases  are  also  fully  discussed. 
Altogether,  it  is  perhaps  the  best  work  extant  upon  the  subject  of 
dietetics." — Ilahnemannian  Monthly. 

"A  good  book  and  a  practical  ouo." — Cajiadinn  Pmrtitioner  anil 
Review. 

\  "In  tlie  seven  years  which  have  elapsed  since  the  first  appearance 

of  this  standard  text-book  there  have  not  been  the  many  and  important 

;  changes  in  dietetics  that  other  departments  of  our  therapfutics  have 

undergone.  Nevertheless,  Dr.  'I'hompson  has  revised  inucli  that  was 
published  in  the  first  edition,  and  has  ititroduced  into  this  one  the  re- 
sults of  more  recent  studies  in  tlie  economic  values  of  various  dietaries. 
The  general  arrangement  of  the  work  is  unchanged." — Xew  York 
Medical  Journal. 
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To  iToid  fine,  this  book  should  be  returned  on 
or  before  the  date  lait  stamped  bdow. 
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